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(54) Abstract Title: laototion of aii)torraiM8n zones 



(57) An apparatus which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, eadi solid tubular member including one. or more external seals; one or more perforated 
tubular members each including radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the lr)terior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal isolation assembly; wherefn at least one of the solid tubular members arid the perforated tubular 
members are formed by a radial expansion process perfomned within. the wellbore; and wherein the solid 
tubular liners are formed by a radial expansion process performed within the wetlbore. 
Also disclosed are methotte and systems for isolating subterranean zones and extracting materials from 
producing zones. 
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Cross Reference To Related Applicalions 

This application is a conttnuatiorvin-part of U.S. patent application serial number 
5 08/969,922, attorney docket nimik>er 25791.69, filed on 10/3/2001, that was. a 
continuation-in-part of U.S. patent application serial number 09/440,338, attorney 
docket number 25791*9.02, filed oh 11/15/1999, that Issued as U.S. Patent No. 
6,328,113, that claimed the benefit of the filing date of U.S. provisional patent 
apfdication serial number 6Q/1(»,558, attorney docket number 25791.9. filed on 
10 11/16/1 998, the disclosures of which are incorporated hensin by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attbmey docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913, attomey docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502,350, attomey docket no. 25791 .8.02. filed 
on 2/10/2000^ (4) U.S. patent application serial no. 09/440,338, attomey docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent applicafion serial no. 09/523i460, 
attorney docket no, 25791 .1 1 .02, filed on 3/1 Q/200O, (6) U.S. patent application serial 
no. 09/512,895, attomey docket no. 25791. 12.02, Tiled on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511,941, attorney docket no. 25791.16.02. filed on 2/24/2000. 
(8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791 .17.02. filed 
on 6/7/2000, (9) U.iS. patent application serial no. 09/559.122, attomey docket no. 
25791^3.02, filed on^ 4/26/2000. (10) PCT patent application serial no. 
PCT/U500/18635,. attomey docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent applicatfcin serial no. 60/162,671, attomey docket m. 25791 .27. filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attomey 
docket no. 25791.29. filed on 9/16/1 9W, (13) U.S. proyisional patent appiicatton serial 
no. 60/159,082, attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent appiicatton serial no. 60/159,039, attomey docket no. 25791 .36, filed 

30 on 10/12/1999, (15) U.S. provteional patmrt application s^al no. 60/159.033. attomey 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent appiicatton serial 
no. 60/212,359, attomey docket no. 25791.38, filed oh 6/19/2000. (17) U.S. provistonal 
patent appiicatton serial no. 60/165,228, attomey docket no. 25791.39, filed on 
11/12/1999. (18) U.S. provistonal patent appltoatton serial no. 60/221,443. attomey 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent appltcatton serial no. 60/^,638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applkatkm Sertel no. 60/237.334, attorney 
5 docket no. 25791.48. filed on 10/2/2000, (22) U.S. prevlskinal patent application serial 
na 60/270.007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. .60/262,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259.486, attorney 
dod(et no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

10 no. 60/303 J40, attorney dod^et no. 2S79161» filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453, attcvney dodcet no. 25791.59, filed on 
a/20/2001; (27) U.S. provisional patent application terial no. '60/317,985. attorney 
dodcet no. 25791.67. filed on 9/6/2001; (28) U.3. provbionai patent application sertol 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utiTity patent application serial no. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001, the disck>surBs of whk;h are incorporated herein by reference. 

Background of ttie lnvention 

This mvention relates generally to oil and gas exploration, and iii partkxilar to isolating 
20 certain subterrar^n zones to facilttate oil and gas exploration. 

During oil exploration, a wellbore typically traverses a numb^ of 2X)nes within a 
subterranean formation. Some of these subtenanean zones will produce oil and gas. 
while otfiers will not Further^ it is often necessary to isolate subterranean zones from 
25 one another in order to fadiiiate ttie exptoratton for and production erf oil and gas. 
Existing methods for teolating subtenanem producUon zones in order to fadlitate the 
exptoratton for and production of oil and gas are complex and expensive. 

The present inventkm is directed to overoonrung one or mwe of the Unrdtatkms of the 
30 existing processes for isolatir^ subtenanean zones during oil and gas expkration. 

Summary of the Inventkm 

According to one aspect of the present Invention, an apparatus Is provided that 
indudes a zonal isolation assembly Including: one or nxxe solid tubular members, each 
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scM tubular member including one or more extemai seals, one or more perforated 
tubular mmibers coupled to the solid tubular members, one or more flow control valves 
operabty ooupted to the perfected tubular members for controiling the flow of fluidic 
materials through ttie perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tiibular members for monitoring the 
operating temperature within the perforated tubular mQmbers, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and or^ or 
more flow sensors operably coupled to one or moie of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to ttie flow 
control valves, the temperature senses, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operatloh of 
the flow control valves. At least one of the solid tubular mernbers and the perforated 

IS tubular members are formed by a radial expanston process performed within the 
weHbore. 

According to another aspect of the present invention, a method of isolating a flrst 
subterranean zone from a second subterrar^ean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the flrst subtenanean zone, positioning one or more perfbrated tubulars 
within the weHbore. the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubuters and perforated tubulars 
within the weHboie, fluidic^ coupling the perforated tubulars and the solid tubuters. 

25 preventing the passage cS fluids from the first subtenranean nne to the second 
Bubtenaneari zone within the wellbore external to the solid tubulars and perforated 
tubularsi monitoring the operating temperatures, pressures, and flow rates vilMn one 
or mxB of the perforated tubulars. and controlling the flow of fluidic rmt^ls through 
the perforated tubulars as a function of the monitored operating temperatures. 

30 pressures, and fbw rates. 

According to another aspect of the present invention, a method of extracting matertels 
frcxn a produdng subterranean zonie in a wBlltx)re, at least a portion of the wellbore 
including a casing, is provided that Indud^ positioning one or more solid tubulars 
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within the wellbore, positioning one or more perfected tubulars within the weilbore, the 
perforated tubulars taversing the producing subterranean zone, radially expanding at 
least one of the soBd tubulars and the perfoiated tubulars within the wellbore. fluidicly 
ooupRng the solid tubulars with the casing, fluidiciy coupling the perforated tubulars 
5 with the solid tubulars, fluidicly Isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluidtoly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or mora of the perforated tubulars, 
and controlHng the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
* includes means for positioning one or more solid tutnilars within the weHbore, the solid 

15 tubulars traversing the first subten^nean zone, means for positioning one or more 
perforated tubulars within the weilbore, the perforated tiAHilars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tutnjlars and 
perforated tubulars within the wellbone, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the weilbore external to the 
solid tubulars and perforated tubulars, means fc^ iTK>nitoring the operating 
temperatures, pressures. bthI flow rates within one or more of the perftrated tubulars, 
and means for controlling the flow of fluidic materiats through the perforated tubulars as 
a functton of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present Invention, a system for extracting nrtaterials 
from a produdng subterranean zpne In a weilbore, at least a portion of the weflbore, 
indijding a casing, is provided that includes means for positiontng one or more solid 
tubulars within the weUbore, means for positioning one or more perlbrated tubuiara 
30 within the weilbore, the perforated tubulars traverse the producing subtenranean 
zpne, means for radiaDy expanding at least one of the solid tubulars and the perforated 
tubulars within Vne weilbore, misans for fluididy coupling the solid tubulare with the 
casing, noeans for fluidicty coupling the perforated tubulim with the solid tubulars, 
means for fluidicly isolating the produdng subterranean zone from at least one other 
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sirt>t8rninean zone within the wellbore, means for fiuidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring, the 
operating temperatures, pressures, and flow rates within one or more of tlie perforated 
tubulars, and n^ans for controlling the flow of fluidic materials through the perforated 
5 lubulars as a function of the monitored operating temperatures, pressures, and flow 
fates. 

Acoording to another aspect of the present invention, an apparatus is pro>Med that 
Includes a zonal isolation assembly indudlrig: one or nwre solid tubular members, each 
10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and me or more soDd tubular liners coupled to the interior st^faces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
15 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the welltx^re, and the solid tubular 
liners are formed by a radial expansiori process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
Includes positioning one or more solid tutHJiars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars virithin tt)e weObore, fluUidy ooufrilng the perforated 
tutxilars and the primary solid tubulars. preventing the passage of fluids firom the first 
subterranean zone to the second subterranean zone within the wellbore extermd to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
Uners withbi the interior of one or more of the perforated tubulars, and radially 
expanding and plasHcaly defbrming the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least soma of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producirtg 8ut)terTanean zone in a wellt>ore, at least a portion of the wellbore 
including a casing, provided thai includes positioning one or more scrfid tubulars 
within the wellbore, positioning one or nwe perforated tubulars each including one or 

5 more radial passages within the wellbore» the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of ttie solid tubulars arKi 
the perforated tubulars within the wellbore, fluidlciy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with ttie solid tubulars, fluididy 
isolating the producing sutstorranean zone from at least one other subterranean zone 

10 within the weilbore, fluididy couplir>g at least one of the perforated tubulars with the 
produdng subterranean mne, positioning one or more solid tubular liners within the 
interior of one or mote of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners withtn the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone In a welltx)rB is provided that 
indudes rneans for positioning one or more solid tubulars within the v/eilbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each rnduding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subten^nean zone, means for radially 
expanding at least one of the soBd tubulars and perforated tubulars within the wellt>ore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the secortd 

25 subtenanem zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, arKi means for radially expanding and 
plasticaiV defomyng the solid tubular liners within the. interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

Accorcfing to another aspect of the present invenUon, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing. Is provided that indudes means for positioning one or more solid 
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tubulare within the wellbore, means for positioning one or more peiforated tubulars 
each including one or more radial passages within the welltxire, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coi4)ling ttie solid tubulars with the casing, means tor Ruidiciy coupSng the perforated 
tubulars with the solid tubulars^ means for fluidicly isolating ttie producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars wKh the produdng subterranean zone, 
means for positioning one or more solid tubular liners within the interior of one or mora 

10 of the perforated tubulaiB, and means for radially expanding and plastically deformir^ 
the scM tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
IS includes a zonal isolation assembly indudihg: one or more solid tubular members, eadi 
solid tubular member Induding one or more external seals, one or mors perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolatioh assembly. 

Acoordhg to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages virittiin the wellbore, the perfbrated tubulars 
* traversing the second subterranean zone, radially expanding at least one of the solid 
tubuters and perforated tubulars within the wellbore, fluididy coupling the perforated 
tutujiars ar>d the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subten^nean zone within the wellbore external to tt>e 
primary solid tubulars and perforated tubulars, sealing off an annular region witfmi at 
least one of the perforated tububrs, and Injectirtg a hardenable fluidic sealing material 
into the sealed annuter regions of the perforated tubulars to seal off at least some of 
the radial passages erf the perfbrated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting materiab 
from a producing subterranean zone in a welllxire, at least a porUon of the wellbore 
including a casing. Is provided that includes positioning one or more solid tubulars 

5 within the wellbore, positiomng one or more perforated tubulars each including one or 
more radial passages within ttie wellbore, the perforated tubulars travming the 
producing subterrariean zone, radially expandirig at least me of the soHd tubulars and 
the perforated tubulars wittiin the wellbore, fluididy toupiing the solid tubulars with the 
casing, fluididy opupllng the perforated tubulars with the solid tubulars, fluididy 

10 bolating the produdng subterranean zone from at least one other subterranean zone 
within the weltbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and inJecUrIg a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

1 5 passives of the perforated tubulars. 

According to another aspect of the present invention, a sysiem for isdating a first 
subterranean zone from a second subtenBnean zone in a wellbore Is provided that 
Indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subtenranean zone, mearts for positioning one or more 
perforated tubulars each induding one or more radial passages within the weltbore, the 
perforated tubulars traverdng the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluklidy coupling the perforated tubulars and- the solid tubulars, means for 

25 Inventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weHbore external to ttie primary solid tubulars and 
perforated tubulars, means for sealir^ off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable flui(fic sealing material into 
the sealed annular regions of the perforated tubulars to. seal off at least some of the 

30 radial passages of the perforated tuboiars. 

According to another aspect of tiie present invention, a system for extracting materials 
from a produdng subterranean zone in a welll)ore, at least a portion of the wellbore 
induding a casing, is provided that includes means for positioning one or more solid 



tubulars wittiin the wellbore, means for positioning one or nnore perforated tubulars 
each including one or niore radial passages within the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, nrteans for radially expanding at least one 
of the soitd tut}ulars and the perforated tut)ulars within the welibore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubidars, means for fluididy isolating the produdng subtenranean 
zone from at least one other subterranean zone within the wellbora, nieans for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 

10 and means for ii^edlng a hardenable fluidic SMiing material into the sealed annular 
regions of the perforated tubulars to seal off at least son\e of the radial passages of the 
perforated tubulars. 

Aocprdlhg to another aspect of the present Invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation induding: one or more sdid tubular members, each solid 
tubular member induding one or rttore e)tomal seats* one or more perforated tubular 
members coupled to the solid tut>uldr members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the sdid tubular nf>embers and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate oontad with the subterranean fonnation. 

Accordir^ to another aspect of the present invention, a method of isolaflng a first 
25 subtenranean zone from a second subterranean. zone bi a wellbore is provided that 
indudes positloriing one or more solid tubulars within the wellbore. tt>e solid tubulars 
traversing the first subtenrar^ean zone, positionirig one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expandng at least one of the primary 
30 solid tubulars arxl i;mrforated^ tubulars wOhin the weitbore. radially expanding at least 
or>e of the perforated tutxilars Into Intimate contad with the second sut>terranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zorte to the second subterranean zone 
within the wellbore external to ttie sofid tubulars and perforated tubulars. 
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AoGording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellt)ore, at least a portion of the weltt>ore 
Including a casing, is provided that includes positioning one or more solid tubuiars 
5 within the wellbore, positioning one or more perforated tubuiars within tlie wetlbore 
each including one or more radial passages, the perforated tubuiars traversiifig the 
producing subterrar^an zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the weHbore, radially expanding at least one of the 
perforated ^buiars into intimate contact with the producing subtenanean zone, fluidicly 
10 coupling the solid tubuiars with the casing, fluidicly coupling the perforated tubuiars 
virith the solid tubuiars, fiuididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and fluidicly coupling at least one of 
the perforated tubuiars with the producing subterranean zone. 

15 According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore 13 provided that 
includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the w^lbore each including one or more radial passages, the 

20 perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tiibulars arKl perforated tubuiars within the wellborep 
means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the second subterranean zone, means for fluidicly coupOng the perforated 
tubuiars and the solid tubuiars^ and means for preventing the passage of fluids from the 

25 first subterranean mne to the second subterranean zone within the wsllbors external to 
the solid tubuiars ani perforated tubuiars. 

According to another aspect of the present Invention, a system for extracBng materials 
from a producing subterranean zone In a wellbore, at least a portion of.ths wellbore 
30 including a casing. Is provided that Includes means for positioning one or more solid 
tubuiars wHhin the wellbore, means for positioning one or more perforated tubuiars 
witfnn the wellbore each including one or mora radial openings, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the wellbore, means for radially 

10 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, rneans for fiuidldy coupling the solid tutMJiars with the 
casing, means for flukliciy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fiuidldy coupling at least one of 
the perforated tubulars with the producing subtenietfiean zone. 

According to another aspect of the present invention, an apparatus Is provided that 
Includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member including one ormore external 
seals, one or more perforated tubular members coupled to the solid tubular memt^ers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
fY^ennbers and the perforated tubular members are fomned by a radial expansion 

15 prooess performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that iridudes a 
perforated casing that traverses the second subtenranean zone, is provided that 
indudes positioning one or more solhJ tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or wore perforated tubulars 
within the wellbore each including one or more ladlal passagra, the perforated tubulars 
25 travendng the second subterranean zone, radially expandirig at least one of the primary 
solid tubulars and perforated tubulins within the wellbore, radially expanding at least 
one of the perftrated tubulars into intimate contad with the peiYbrated casing, fiuidldy 
coupling the perforated tiibubrs and the solid tidxdara, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforatad tubidare. 

According to arK>ther asped of the present invenfion, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a. casing and a peffbrated casing that traverses the produdng subterranean 
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zone, is provided thai includes positioning one or more solid tubulars within the 
weilbore. positioning one or more perfbrated tubulars within the weilbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expandmg st least one of the solid tubulars and the 

5 perfbrated tubulars within the wen>ore, racfiaily expanding at least one of the perforated 
tubulars into intimate contact with the perfbrated ca^ng, fluldicly coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the producing subterrar>ean zone from at least one other 
subtenanean zone within the weilbore, and fluididy coupling at least one of the 

10 perforated tubulars with the producing subterranean zone. 

According to another asped of the present bivmtion, a system for isolating a first 
subtenranean zone from a second subterranean zone in a weilbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positionirig one or more solid tubulars within the weilbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weilbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, nieans for radially 
expanding at least one of the sdk) tubuteurs and perforated tubulars within the weilbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contad with the perfbrated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for prsventHig the passage of fluids from the first 
subtenranean zone to the second subtenranean zone within the weilbore exterrial to the 
sdM tubulars and perforated tutMJiars. 

25 

According to another asped of the present Invention, a system for extracting materials 
finom a produdng subterranean zone in a weilbore, at least a portion of the wellbora 
indudhg a casing and a perforated casing that traverses the produdng subterranean 
zone, that Indudes means for positioning one or more solid tubulars within the 
30 waHbore, means for positioning one or mem perforated tubulars within the weilbore 
each induding one or more radial opening, fhe prorated tubulars traversing the 
produdng subterranean zone, means for radially e39>anding at least one of the solid 
tubulars and the perforated tubulars within the wellbord. means for radially expanding 
at least one of the perfbrated tubulars into intimate contad with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, nneans for flirididy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
produdng subterranean zone fronn at least one other, subterranean zone within the 
wetlbore, and means fcH* fluididy ccMjpling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provide that 
indudes a »>nal isolation assembly induding: one or more solid tubular members, each 
sou tubular member induding one or ware external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular numbers, 
and one or more perforated tubular liners each Induding one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular n>embers, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
merrA^ and the perforated tubular nnembers are fonned by a radial expansion 

15 process perfomied within tlie wellbore, and the perforated tubular liners are fonned by 
a radial expansion process perfbnned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subten^nean zone in a wellbore is provided that 

20 Indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traver^ flie second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidtely coupling the perflated 

25 tubulars and the primary so6d tubulans, preventing ttie passage of fluids from tt^e first 
s(d)terranedn zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positibrring onB or more perforated 
tubular liners within the interior of one or more erf the perforated tubulars, and radially 
expanding and plasticaiiy deft)nning the perfwated tubular liners within the intisrior of 

30 one or more of the perforated tubulars* 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided ttat indudes positioning one or more soRd tubulars 
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within the w6llt>ors, positioning one or more perforated tubulars each including one or 
more radial passages within the welll>ore, the perforated tubulars traversing the 
producing subtenranean zor^, radially expanding at least one of the solid tubulars and 
the perforated tid>ular8 within the wallbore, ftuididy coupling the solid tubulars with the 

5 casing, fluidiciy coupling the perforated tubulars with the solid tubulars, fiuldicty 
isolating the producing subterranean zone from at least one other subtenranean zone 
within the weilbore, flukfldy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular Hners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 plastically deforming the perforated tubular liners within the Interior of one or more of 
the perforated tubulars. 

According to anottier aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

15 includes means for positroning one or more solid tubulars within the welibore, the solid 
tubule traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each Including one or more radial passages within the welibore, the 
perforated tubulars traversing the second subten^nean zone, means for radially 
expanding at least one of the solid tulHJiare arxJ perforated tubulars within the welibore, 

20 means for fluidiciy coupling the perforated tubulars and the solM tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zor^e within the welibore extemal to the primary soJid tubulars and 
perforated tubulars, mear^ for positioning one or more perforated tutnjlar liners within 
the interior tf one or more of Bie perforated tububre, and means for radially expanding 

25 and plasttcally defonning the f^rfbrated tubular Ihers wittiin the interior of one or more 
of the perforalad tubulars. 

According to another aspect of the present inventton, a system for extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the welibore 
30 including a casfrig, is provided that includes .means for petitioning one or more solid 
tubulars wHhin the weObore, nrieans for positioning one or more perforated tubulars 
each including one or ware radial passages within the welibore, the perforated tubulars 
traversing the pnxludng subtenanean zone, mearis for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the welibore, nieans for nuididy 
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ooupling the solkJ tubuters with (he casing, means for fluldicly coupling the perforated 
tubulars with the solid tubulars, means fbrfluididy isolating the producing subten^nean 
zone from at least one other subterranean zone within the weDbore. means for fluididy 
ooupling at least one of file perforated tubulars with the producing subtenranean ane. 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars. and means for radially expanding and plastically 
defonning the perforated tubular liners within the Interior of one or more of the 
perfbrated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one cm* more solid tiUxilar rrambers, each 
solid tubular member Including pne or more external seals, two or more perforated 
tubular nnmribers each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluid idy coupling the perforated 

15 tubular memberSp and a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomned by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore Is provided that indudes positioning one or more solid tubulars 
within the weOborB, the solid taibulars traversing the first subten'anean zone, positioning 
two or more perforated tubulars each induding one or mors radial passages vMhin the 
wellbore, the perforated tirf>ulara traversing the second subterranean zone, radially 
.25 expanding at least one of the solid tubulars and perforated tubuters within the wellbore. 
fluldicly ocxipHng the perforated tubulars and the primary solid tubidars, preventing the 
passage of fluids from the first subtecranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventihg fluids from passing from one of the produdng zmm that has not been 
30 depleted to orte of the pvbdudng zones that ties been deptet^. 

According to arwttier aspect of the present invention, a method of extractirtg materials 
from a wellbore having a plurality of produdng subtenanean rones, at le»t a portitM) of 
the welltx>re induding a casing, is proved that indudes positioning one or more solid 



tubulare within the weltbore, positioning two or more perforated tubulars each including 
one or more radial passages within the weHbore, the perforated tubulars traversing the 
producing subterranean zones, radially expaniding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, ftuldidy coupling the soHd tubulars with the 

5 casing; fluidicly coupling the perforated tubulars with the solid tubulars, fiuidicly 
isoiattng the producing subterrianean zone from at least one other subtenranean zone 
within the wellbore. fiuididy coupling at least one of the pwforated tubulars virith the 
prodiM^big subterranean zone, preventing fluids from passing from me of the producing 
zones that has not been dq>leted to one of the producing zones that has been 

10 depleted. 

According to another aspect of the [HBsent invention, a system for isolating a first 
subterranean zone from a second subtenanean zone having a plurality of producing 
zones in a wellb<m is provided that includes means for positioning one or more solid 

IS tubulars within the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positionir^ one or more perforated tutniiars each including one or nx>re 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, meeuis for radially exparuling at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fiuididy coupling the perf(xated 

20 ti^iars and the soTid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
prImsHy solid tubulam and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interlorof one or more of the perf orateid tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been d^)leted to one of the producing zones H^at has t>een depleted. 

According to ancrther aspect d the present invention, a system for extracting nuitBrials 
from a pturallfy of producing subterranean zones in a wellbore, et least a portion of the 
wellbore inctudlng a casing. Is provided that includes means for pmitioning one or 
30 more sdid tubulars wHhln the welDsore, means for positioning one or more perforated 
tubulars each Including one or nrore radial passages within the wellbore, the perfected 
tubutars traversing the producing subterranean zones, means for radiaDy expanding at 
least one of ttw ^d tubulars and the perforated tutnjiars within the wellbore. means 
for fiuididy ooi4>ling tte solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the sdid tubulars, means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for flutdicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular Kners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing fromi one off the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothermal energy from a subterranean fbmnation contairdng a source of geothermal 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean formation including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
memt>ers each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular memt)ers, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
metnbers and the perforated tubular members are fbnned by a radial expansion 
process performed ^thin the wellbore. 

20 

According to another aspect of the present mvention, a method of isolating a first 
sid>tenranean zone from a second subterranean zone including a source of geothermal 
mergy In a wellbora is provided that includes pidsitioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 

25 one or nwra perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing, the second subtenanean zone, radially 
expanding at least one of 'the solid tubulars and perforated tubulars wtthin the wellbore, 
fluldlciy coupling the perforated tubulars and the primary soHd tubulars. preventing the 
passage of fluids from the first subterrariean zons to the second subterranean zone 

30 wHhln the wellbore exterr>ai to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior cS one or wotb of 
the perfCMBted tubulars, and radially exparxling and plastically deforming the perforated 
tubular liners within the interior of one or nrK>re of the perforated tubulars. 
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Aooording to another aspect of the . present invention, a method of extracting 
geothenmal energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the weHbom Including a casing, is provided ttat includes poslttonlng .one or 
more solid tubulars within the wellbore, positioning one or more perforated tubulars 

5 each including one or more radial passages within the weObore, the perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the weiibore, fkiididy coupling the solid 
tubulars with the casing, flutdidy coupHng the perforated tubulars witti the solid 
tubuiarSp fluididy isotating the subterranean geothermal zone from at least one other 

10 subterranean zone within the wellbore, and fluididy onipling at least one of the 
perforated tubulars with the subterranean geothennat zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second geothenmal subtenanean zone in a wejlbore is 

15 provided that indudes means for positioning one or rrx)re solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages v^thin the wellbore, the perforated tubiriars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perfcMated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars. and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another asped of the present invention, a system for. extracting 
geothenral energy ftom a subterranean geothermal zone in a weHbore, at least a 
portion of the wellbore induding a casing, is provided that includes means for 
positioning one or mora solid tubulars within the wellbore, means for positioning one or 
mora perforated tubuters ead) Induding one or more radial passages within the 

30 wsRbore, the perforated tubulars traversing the subterranean geothermal zone, means 
for radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the wellbore, means for flutdidy coupling the so6d tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the sdkl tubulars, means for 
fliddidy isoteting the subtenrar^n geothermal zone from at least one other 
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subterranean zone witMn the wellbore, and means for fluidicly coupling at least one of 
the perforated tubulars with the subterranean geothennal zone. 

According to another aspect of the present invention, an apparatus provided that 
5 incliKles a zonal isolation assembiy induding: one or nriore solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each Including one or more radial passages coupled to the solid 
tubular members, arid a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the peribraied tubular members are fomned by a radial 
10 expansion process performed wNMn the welibore, and the radial passage of at least 
one of thB perforated tubular members are deianed by further radial expansion of the 
perforated tubular monbers within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subtenBnean zone in a welibore Is provided that 
Includes positioning one or more sofid tubulars within the weilbore, the solM tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore each including one or more radial passages, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at lisast one of the primary 
20 solid tubulars and perforated tubulars within the welibore. fluidicly coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the welibore extendi to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perlbrated tubulars by further radial expansion of the 
25 perforated tubulars within the. weltbore. 

According to anotho* aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the welibore 
including a casing, is provided that Includes ppsittonir^ one or nrK>re solid tubulars 
30 within the wellbcra* positioning one or more perforated tubulars within the welibore 
each induding one or mtm radial passages, the perforated tutHJlars traversing the 
producing subterranean seme, radially expanding at least one of the solid tutHJlars and 
the perforated tubulars within the welibore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with me solid tubulars, fluidiciy 
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isolating the producing subterranean zone from at least one other sutrtenranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, nranitoring thie operating temperatures^ pressures, and 
flow rates within one or more of the perforated tubulars, artd cleaning materiab from 
5 the radial passages of at least one of the perforated tubuteirs by further radial 
expansion of the perforated tubulars within the wellbore. 

Accordir^ to another aspect of the present invention* a system for Isolating a first 
subterranean zone from a second subtmranean zone in a wellbore is provided that 

10 indudes means for positiontng one or more solid tubulars within the welibore, the solid 
tidsulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars v^thin the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

IS means for fluidicly coupling ^e perforated tubulars and the solid tubulars, n^ns for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the v^tlbore external to the solid tubulars and perforated 
tutHJiars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting matmals 
from a producing subterranean zone In a wellbore, at least a portion of ttie wellbore 
including a casing,. Is provided that Includes means for -positioning one or more solid 

25 tubulars within the wellbore, means fbr postdoning one or more perforated tubulars 
within the wellbore each including or» or more redid passages, the perforated tubulars 
traversing the produdng subterranean zor^e, rrwans for radially expsffvding at least one 
of the soBd tubulars and the perforated tubulars within the wellborB. means for fluicficly 
coupling the solid tubulars with the casing, means for fliddiciy coupling the perforated 

30 tubiriars with the soHd tubulars. nrirans for fluidicly isolating the producing s(d)terFanean 
zone from at least one other subterranean zone within the weltbora, means for fluidicty 
oouplir>g at least one of the perforated tubulars with the producing subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated titulars by further radial expansbn of the perforated tubulars wKhln the 
weUbore. 

Brief Descriplion of the Drawinos 

FIG. 1 is a fragmentafy cross-sectionat view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional Illustration of the placement of an Illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross secUonal illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the tvellbore. 

15 

Fig. 2d is a cross sectiorial Illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 Is a flow chart illustration of an illustrative embodiment of a method for 
manufacUiring the expandable tubular member of Fig. 3. 

25 Rg. 5a is a cross sectional illustration of an illustrative embodlnnent of the upsetting of 
the ends of a tubular member. 

Fig. Sb Is a cross sectional Blustration of the expandabto tubular member of Fig. 5a. 
afto* radially expanding and plastically defonrrring the ends of the expandable tubular 
30 menk>er. 

Fig. 5c is a cross sectional Qlustraticn of the expandable tubular member of Fig. Sb 
after frnnlng threaded oonnedions on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the Intermediate unexpended 
portiOT of the exparidabie tubular member. 

5 Fig. 6 Is a cross-secfional illustration of an exemplary ennbodiment of a tubular, 
expansion cone. 

Fig. 7 is a OT>ss^ectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 Is a fragmentary cross sectional illustration of an attemative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

F^. 9 is a fragmentary cross sectional illustration of an embodim^t of a method for 
15 lining one of the perforated tubular memt)ers of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular lihei*. 

Rg. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isc^ting subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional Illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for Isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 Is a fragmentary cross sectiorul illustration of an embodiment of a method for 
coupling one of the perforated tubular mentbe^ of the system for isotating 
subterranean zones of Fig. 1 with a surrounding perforated weilbore casing. 

30 Fig. 13 is a fragmentary cross sectional Illustration of an emtiodiment of a method for 
lining one of the perforated tubular merfdsers of the system for Isoiating subterranean 
zones of Fig. 1 with another perforated tubular mmiber. 
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Fig. 14 is a fragmentary cross sectional illustration of an aitamative emtKxihnnent of the 
system for isolating subterranean zones of Fig. 1 that indudes a one-way valve for 
preventing flow from a producing zone info a depleted zone. 

5 Fig. 15 Is a fragmentary cross sectional illustration of an allemative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system Is used to extract 
geothermal energy from a sut>terranean geothemnal zone. 

Detailed Description of flhe iiluslratlve Embodimeiita 

10 An apparatus and method for isolating one or more subtenanean zones from one or 
more other subterranean zones is provided. The apparatus and method pemnits a 
producing zone to be isolated from a nonprodudng zone u^ing a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may bia used in combination with ccmventtonal, well known, production completion 

15 equipment and methods using a series of pad^ers, solid tubing, perforated tubing, and 
sfRlRig sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other, 

Refening to Fig. 1» a welibore 105 including a casing 110 are posltioried in a 
20 subtenanean fbrnnation 115. The subterranean fomnation 115 includes a number of 
productive and non-productiva zones'. Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subtenanean fonnation 115. the weUbore 
105 may be extended in a well known manner to traverse the various productive and 
non-produdive zones, including the water zone 120 and the targeted oil sand zone 
25 125, 

In a preferred embodiment, in order to fluididy isolate the water zone 120 from the 
targeted oH sand zone 125. an apparatus 130 is provided that Includes one or more 
sections of solid casing 135. one or more external seals 140. one or mora sections of 
30 peffcTOtad casing 145. one or more intermediate sections of solid casing 150, and a 
solid shoe 1 55. In several exemplary enrdNxfiments. the perforated casir^ 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any numt>er of conventibnal commerdaiiy availatrie sections 
of solid tubular casing such as, for example* oilfield tulnilars fabricated from ctaomtum 
5 sleei or fit>erglass. In a preferred embodbnent, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 Is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional oommerdaBy 
10 avaiiabie processes such as, for example, weMing, slotted and expandable connectors, 
or exparKlat>le solid connectors. In a prefenBd embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable sdid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perfcH^ated casing 145 using any number of 
conventional commerdaiiy avaiiabie processes such as, for example, welding, or 
slotted and expandable connectors, in a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodinmit, the casing 135 includes one mora valve members 160 for 
controlling the flow of fluids and other nriaterials within the interior region of the ^ing 
135. In an attemattve embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of packers, periforated tubing, sliding 
25 sleeves, and valvQS may be employed within the apparatus to provide various options 
for oommin^ng and Isolating subtanranean zones from each other while providing a 
fluid path to ttie surface.. 

In a particularly preferred embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contoct with tlie interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially avaiiabie methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may ocHnprise any numt>er of conventional oommercidlly available seeding 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 

5 orepoxy. In a preferred enibod^nt, the sesds 140 comprise Stratalolc epoxy mat^^ 
available from Hailitnjrton Energy Sen/ioes. The perforated casing 145 permits fluids 
and other materiials to pass into and out of the Interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing eubtenranean zone withbi a subterranean fomiation. The perforated 

10 • casing 145 may comprise any number of conventional oomrnerdally available sections 
of slotted tubular casing. In a preferred embodiment, the perforate casing 145 
comprises expandable slotted tubular casing available from Petrdina in Aberdeen, 
Scotland. In a particularty preferred embodiment, the perforated casing 145 comprises 
expandatfle slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland, 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid castng 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefened embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable soHd connectors. 

The perforated casing 145 is preferably coupled to one or more Intenmediate solid 
casings 150. The perforated casing 145 may be coupled to tte Intermediate solid 
25 casing 150 using any number of conventional oommOTially available processes such 
as, for example, welding or expandable soSd or slotted connectors. In a preferred 
embodiment, the perforated casing 145 b coupled to the intennediatB solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to ttie sttoe 155 using any numt>er of 
conventional commercially available processes such as, for example, welding or 
expandable saiki or slotted connectors. In a prsfsrred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 Is coupled directly to the last one ctf the 
intermediate solkJ casings 150. 

5 In a prefierred embodiment the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated . casings 145 In a radial direction into intimate 
contact with the interior walls of the weiibore 105. The perforated casings 145 may be 
expanded In a radial direction using any number of conventional commercially available 
processes. 

10 

The intenradteite solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 nriay comprise 
any number of conventional oomnrarcially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfidd tubulars 
available from foreign and domestic steel mills. 

The intemiediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commerddlly available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a prefened embodiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The interniediate solid casing 150 may 
comprise a plurality of such Intermediate solid casing 150. 

25 

In a prefened mbodiment, the each intemnedidte solid casing 150 Includes one mora 
' valve members 170 for oontroirmg the flow fluids and other materials within the 
interior region of ttie intenmedlate cming 150. in an aitemative mnbodiment as wiH be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an intenrial tubular string with 
varfanjs anangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various opUcxis for commingling and isolating 
subterranean zones from each other whDe providing a fluid path to the surface. 
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In a particularTy preferred embodiment, the mtermediaie casing 150 is placed into the 
weilbore 105 by expanding the intennediate casing 150 In the radial direction Into 
Intimate contact with the interior walls of the weilbore 105. The Intennediate casing 
150 may be expanded In the radial direction using any number of conventional 
commercially available methods. 

in an attemative embodiment^ one or more of the intermedrate solid casings 150 may 
be onrritled. In an alternative prelerred embodiment one or more of the perforated 
casings 145 are provided with one or more se^s 140. 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
varwus production and exploration tools may be supported by the show 150. The shoe 
150 may conr>prise any number of conventional commercially available shoes suitable 
for use in a weilbore such as, for example, cement filled shoe, or an aluminum or 
composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton, in a preferred embodiment, the shoe 155 Is selected 
to provide suffldent strength In compression and tension to permit the use of high 
capacity production and exploration tools. 

In a particularly preferred embodiment, the apparahjs 130 includes a plurality of solid 
casings 135. a plurality of seals 140; a plurality of perforated casings 145, a pluraiity of 
intmnediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or nnore solid casings 135, each with one or more valve members 
160. n perforated casings 145, n-1 Intennediate solid casings 150, each with one or 
rr^ valve mennberB 170. and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand zme 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location u^ the wlid casing 135. The use of 
Intermediate soDd casings 150 with valve members 170 penults isolated sections of the 
zone 125 to be seledively Isolated for production. The seals 140 pennit the zone 125 
to be fluWicly isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluldldy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted ancVor non-produdiva subterranean zones to be 
fluididy isolated. 

In an alternative embodiment, as will be recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present dlscjosure* during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing. sIMing sleeves, and valves may be emptoyed within the apparatus to 
provide vartous options for commingling and isolating subterranean zones from each 
other while providing a fluid path to the surfeK». 

10 

in several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intennediate sections of solid casing 150, and/or the solkl shoe 155 are radially 
expanded and plastk»lly defonmed within the wellbore 105 in a conventiortal manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454,139, attorney doclcet no. 
25791.03.02. filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent appitoation serial 
no. 09/502,350; attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
application serial no. 09/440,338, attorney ck>cket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523.460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000/(6) U.S. patent applk:aticm serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent appiicatkm serial no: 09/511.941. 
attorney docket no. 25791. 16.Q2, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946. attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 applicatkx) serial no. 09/559 J 22, attorney docket no. 25791 .23.02, filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635, attorney docket no. 
25791^.02, filed on 7/gif2(M)0, (11) U.S. provistonal patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisional 
patmt appticatk)n serial no. 60/154,047; attomey dodcet no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provistonal patent application serial no. 60/159,082, attomey 
docket no. ^791.34, filed on 10/12/1999, (14) U.S. pmvisional patent applteation serial 
no. 60/159,039, attomey docket r>o. 25791.36. filed on 10/12/1999, (15) U.S. 
pro^tonal patent applicatton serial no. 60/159,033, attomey docket no. 25791 .37. filed 
on 10/12/1999. (16) U.S. provisional patent application serial no. 60/212,359, attorney 
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docket no. 25791.3B, filed on 8/18/2000. (17) U.S. provisional patent application serial 
no.. 6(V16S.228, attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent appBcatton serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. proviskmal patent appBcatton serial no. 60/221,645. attorney 
5 docket no. 25791.48, filed on 7/28/2000, (20) U.S. provlstonal patent applteation serial 
no. 80/233,638, attorney docket no. 25791.47. filed on 9/18/2000, (21) U.S. provistonat 
patent appficatkm serial no. 60/237,334. attorney docket no. 25791.48, filed on 
10/2/2000. (22) U.S. provisional patent application serial no. 60/270.007. attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provlstonal patent appitoatton serial 

10 • no. 60^262,434. attorney docket no. 25791.51. filed on 1/17/2001 ; (24) U.S, provlstonal 
patent appBcaHon serial no. 60/259.486, attorney docket no. 25791.52. filed on 
1/3/2001; (25) U.S. piovistonal patient appltoatlon serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent applicatton serial no. 
60/313.453. attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985. attorney docket no. 25791.67. filed on 
9/6/2001; (28) U.S. (»ovisk)nal patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent appicatfon serial no. 
09/969.922, attorney docket no. 25791.69, filed on 10/3/2001. the disclosures of wtiich 
are incorporated herein by reference. In an exemplary emtxxiiment. the radial 

20 clearances between the radially expanded solid casings 135. perforated casings 145. 
intermediate sections of solkl casing 150, and/or the solid, shoe 155 and the wellbore 
105 are eliminated thereby ellntinating the annulus between the soHd ca^gs. the 
perforated casings 145. the Intermediate sections of solid casing 150, and/or the sofid 
shoe 155 and the weObofe 105. In this manner, Oie optional need for filling the annulus 

25 with a filler material such as. for exampto, gravel, may be eliminated. 

Rsfanrlng to Rgs. 2a-2d. an illustrative embodiment of a system 200 for Isolating 
subtenanean fbnnattons includes a tubular support member 202 that defines a 
passage 202a. A tubular mpanslon cone 204 that defbies a passage 204a Is coupled 
30 to an end of tin tubular support member 202. In an exempteiy embodiment, the 
tubular expand cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A prs^xpanded end 206a of a first expandable tubular fneml)er 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intemnediate portion 206c, another pre^xpanded end 
2a6d. and a sealing member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary embodiment, the inside and outelde diairieters of 
the prfr«xpanded ends, 206a and 206d. of the first expandable tubular member 206 
are greater than the inside and outelde diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupted to the pre-expanded end 206a of 
the first expandable tubular member 206 by a conventiortel threaded connection 

An end 210a of a slotted tubular nrtember 210 that defines a passage 210b is coupted 
to the other pre«xpanded end 206d of the first expandabte tubular member 206 by a 
oonventional threaded connection. Ancrther end 210c of the slotted tubuter member 
210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
2ia) by a conventional threaded connection. A pre^xpanded end 21 4a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second, expandai^ tubular member 214 
further Includes an unexpended Intermediate portion 214c, another pre-expanded end 
214d. and a sealing member 214e coupted to the exterior surface of the unexpended 
intermediate portion. In an exemplary "embodinwnt. the inside and outelde diameters of 
the pre-expanded ends, 214a and 214d. of the second expandabte tubular member 
214 are greater than the inside and outelde diameters of ttie unexpended intennediate 
portion 214c. 

An end 216a of a slotted tubuter member 216 that defines a passage 216b is coupled 
to tha other pr»«xpanded end 214d of the second expandabte tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubuter member 
216 te coupled to an end 218a of a slotted tubular member 218 that defines a passage 
218b by a conventional threaded connection, A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupted to the other 
end 218c of the slotted tebuter member 218. The third expandable tobular member 
220 further indudes an unexpended intennediate portion 220c another pre-expanded 
end 220d. and a sealing mmrtm 220e coupted to the exterior surtece of the 
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unexpended Intenmediate portion. In an exempiary embodiment, the Inside and outside 
diantetere of the pre-expanded ends» 220a and 220d« of the third expandable tubular 
member 220 are greater than the inside arid putside diameters of the unexpended 
intermediate portion 220c. 

5 

An md 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220; 

in an exemplary embodiment, the inside and outside diameters qS the pre-expanded 
10 ends. 206a. 206d. 214a. 214d, 220a and 220d, of the expandable tubular members, 
206. 214. and 220, and the slotted tubular members 210, 212, 216. and 218. are 
substantially equal. In several e)»mplary entixidiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular menribers. 206, 214, and 220, respectively, 
fuftter include anchoring^ements for engaging the wellbore casing 104. In several 
15 exempiary embodiments, the slotted tubular members. 210, 212, 216. and 218. are 
conventiortal slotted tubular members having threaded end connections suitabte for 
use In an oil or gas well, an undergrcHind pipeline, or as a stnjctural support. In several 
alternative embodiments, the slotted tubular members, 210, 212, 216. and 218 are 
oonventtonal slotted tubular members for recovering or Introducing fluldic materials 
20 such as. for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean fomnation 226 that includes a 
water zone 226d and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in eny orientation from vertical to horizontal, In an exemplary errdxxliment, 
the upper end of the tubular su|^K)rt mennber 202 may be supported in a conventional 
manner using^ for example, a slip joint or equivalent device in order to pennlt upward 
movement of the tut>urar support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members. 206, 214. and 220, and tubular 

30 members, 210, 212. 216. and 216. 

In an exemplary embodiment, as Hhistrated in Rg. 2b, a fluldic material 228 is then 
injected Into the system 200, through the passages, 2Q2a and 204a. <a the tubular 
support member 202 and tubular expansion oone 204, mpecUvely. 
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In an exemplary embodiment, as illustrated in Rg. 2c. the continued Injection of the 
fluldic materfal Z28 through the passages. 202a and 204a. of the tulwlar support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plasticany deforming the expandable tubular member 206 off of the 
tapeied external surfeoe 204b of the tubular expansion cone 204. In particular, the 
mtemwdlate non pre«(panded portion 206c of the expandable tajbidar member 206 is 
radially expanded and plastically defcHmed oif of the tapered external 8ur1SK» 2 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
Interior surtaoe of the wellbore casing 104. Consequently, the radially expanded 
intemnedlate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular mend)er 206 is also thereby 

15 anchored to the weiibore casing 104. 

In an exemplary embodiment, as Illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plasticaliy defomied and radially expanded off of the tapered 
extemal surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 2(^. As a result, the second and third expandable tubular menrrtwrs. 214 and 
220, are ladiaHy expanded and plasticaily deformed off of the tapered extemal surfeoe 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plasticaliy deformed off of the tapered extemal surfeoe 204b of the 
tubular expansloii cone 204. As a result, the sealing merhber 214e engages the 
Interior surfaoe of the weUbore 224. Consequently, the radially expanded intennediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intennadiate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellboie 104. Furthermore, the continued application of the upward force to the tubular 
member 202 wiU then displace the ttjbular expansion cone 204 upwardly into 
engagement with the pre^xpanded end 220a of the thinJ expandable tubular member 
220. RnalV. the continued application of the upward force to the tubular membw 202 
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wfl) then radially expand and plastically deform the WM e)q>andable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. in 
particular, the Intermediata non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 external surface 204b <rf the tubular expansion cone 204. As a result, 0ie seaHng 
m»wbw 220e engages the Interior surface of the weifbaie 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular member 
220 Is Ihei^ coupled to the welbore 224. In an e)«mplary embo(jHment the radially 
expanded intermediate portion 220g of the third expandable tubular member 220 is 
10 - dso thereby anchored to the welibore 224. As a result, the water zone 226a and 
fluteiicly isplated fronn the targeted oil nnd zone 22^. 

After completing the radial expansion and plastic defomiation of ttie tNrd expandable 
tubular member 220, the tubular support member 202 and the tubular expansion ccme 
IS 204 are removed from the welibore 224. 

I 

Thus, during the operation of the system 10. the intenrwdiate non pre^xpanded 
portions, 206c 214c, and 220c, of the expandabte tubular members. 206. 214, and 
220. respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e. are displaced in the radial direction into engagement with the 
welibore 224 there^by coupling the shoe 208. the expandable tubular member 206. the 
stotted tubular members. 210 and 212. the expandabte Uibular member 214. the stotted 
tubular members. 216 and 218, and the expandabte tubular member 220. to the 

25 welibore. Furthermore, as a result, the conrwctloiw between the expandable tubuiar- 
members. 206. 214. and 220, the shoe 208. and the slotted tubular members. 210, 
212. 216, and 218. do not have to be expandable connections thereby providing 
significant cost savings. In addition, ttte Inside diameters of the expandable tubular 
rtiembers. 206. 214. and 220, and the slotted tubular members. 210, 212, 216. and 

30 218. after the radial expansion process, are substmtially equal In this manner, 
additional conventional tools and ottter conventional equipment may be easily 
positioned within, and nwved through, the expandabte and slotted tubular members. In 
several altemative en^xidimente, the conventional tools and equipment Include 
conventional valving and other conventional flow control devrees for oontroOng the flow 
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of fMdic materials within and tMtween the expandable tubular members. 206. 214. and 
220. and the slatted tubular memberB, 210. 212. 216. and 218. 

Furthemrare. in the system 200. the slotted tubular members 210, 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
resuK, because only ttie intennedlate non prenexpanded portions, 206c, 214c and 
220c of the expandable tubular members. 206. 214. and 220. respectively, are radially 
expanded and plastically deformed, the slotted tubular members. 210. 212. 216. and 
218 can be conventional slotted tubular members thereby significantiy reducbig the 

10 cost and complexity of the system 10. Moreover, because only the intennediate non 
pre-expanded portions. 206c 214c and 220c of the expandable tubular members. 
206. 214. and 220. respectively, are radially expanded and plastically defomted, the 
number and length of the Interleaved slotled tubular members. 210, 212, 216. and 218 
can be nmjch greater than the number and length of the expandable tubular members. 

15. In an exemplary embodiment, the total length of the intennediate non pre-expanded 
portions, 206c, 214c and 220c of the expandable tubular members, 206, 214, and 
220. is approximately 200 feet, and the total length of the slotted tubular members. 
210, 212, 216, and 218. is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total tength of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defonnlng a total length (rf only 
approxfrnately 200 feet 

Furthennore. the sealing menttrere 206e. 214e, and 220e. of the expandable tubular 
members. 208, 214, and 220. respectively, are used.to couple the expandable tubular 
25 nrambers and the slotled tubular rnembers, 210, 212, 216, and 218 to the wellbore 224. 
the redlid gap between the slotted tubular members, the expandabte tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular membere and slatted tubular members during the 
plaoement of the system 200 within the weObore. 

30 

In an exemplary embodiment, the pre-expanded ends. 206a. 206d. 214a, 214d. 220a, 
and 220d, of the expandable tubular nwmbers, 208, 214. and 220. respecUveiy, and 
the slc^ tubular nrwmbers. 210. 212, 216. and 218, have outside diameters and wall 
thidtnesses of 8.375 inches and 0.360 inchee, respectively; prior to the radial 
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ex|}ansk)n. the intermediate non pre-expanded portions. 206c 2140, and 220c of the 
expandable tubular members. 206, 214, and 220. respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members. 210. 212, 216, and 218, have Inside 
diameters of 7.675 inches; after the racflal expansion, ttte inside diameters of the 
5 intemiedlate portions. 206c 214c and 220c of the expandable tubular members. 206. 
214, and 220. are equal to 7.675 Inches; and the vvellbore 224 has an inside diameter 
df 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d. 214a. 214d, 220a. 

10 and 220d, of the expandable tubular members. 206, 214. and 220. respecUveiy. and 
the slotted tubular m^nbers, 210, 212, 216, and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 Inches, respectively; prior to the radial 
expansion, the intemnediate non pre-expanded portions, 206c, 214c, and 220c of the 
expandable tubular members, 206, 214, and 220. respectively, have outside diameters 

15 of 4.000 inches; the slotted tubular members. 210, 212. 216. and 218, have Inside 
diameters of 4.000 Inches; after the radial expansion, the inside diameters of the 
intermediate portions. 206c 214c, and 220c of the expandable tubular members. 206. 
214. and 220. are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. > 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

& Referring now to Fig. 3. an exmnplary embodiment of an expandable tubular member 
300 wU now be described. Ttle tubular member 300 defines an interior region 300a 
and Includes a first end 300b including a ftst threaded conneciioh 300ba. a first, 
tapered portion 300c. an Intennediate portion 30bd. a second tapered portion 300e. 
and a second end 300f including a second threaded connedion 300fa. The tubular 

30 member 300 further preJerably includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the iitfemtedtate portion 300d. 

In an exemplary embodiment, the tubutar member 300 has a substantially annular 
cross section. The tubular maTtf>er 300 may be febricated from any number of 
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ooovenlional commercially available materials such as. for example. Oilfield Country 
Tubular Goods (OGTG), 13 chromium steel tubing/casing, or L83. J55, or P110 API 
casinQ- 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantoRy circular cross sectiiDn. Furthermore, in an exemplaiy embodiment, the 
Interior region 300a of the tiM)ular member includes a first inside diameter D,. an 
intermediate inside diameter Dmt. and a second inside diameter D2. in an ewmplary 
embodiment, the first and second hside diameters, Di and Oa, are substantially equal. 
10 in an exemplary embodiment, the first and second inside diameters. Di and D2. are 
greater than the intermediate in^ dtam^ iVr- 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the ti*ular member 

15 Is coupled to the intemiedlate portion by tfie second tapered portion 300e. in an 
exemplary embodiment, the outtide diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
Intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular member 300 include wail thicknesses, t, and t;, respectively. In ah 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubutor member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends. 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tNT. 

25 In an exemplary embodiment, the wail thicknesses t, and ta.are substantially equal In 
order to provkte substantially eqi»i bivst strength for the first and second «ids. 300a 
and 300f, of the tubuteir mentf)er 300. In an emmplary embodiment, the wall 
thkdmesses. tt and t2. are both greater than the wall thickness W In order to optimally 
match the burst strength of the first and second ends. 300a and 300f, of the tubular 

30 member 300 with the intennediataportk)n300d of the tubular merriber 300. 

In an exemplary embodimiant, the first and second tapered portkms, 300c and 300e, 
are inclined at an angle, a, relative to the longitudinal directton ranging from about 0 to 
30 degrees in order to optimally facffitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth translticm between the first and second ends. 300a and 300f. 
and the Intennediate portion 300d. of the tubular member 300 in order to n^lmize 
stress oonoentrations. 

5 

The intennediate sealing member 300g is coupled to the outer surfece of the 
Intennediale portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intennediate sealing member 300g seals the inteifeoe between the intermediate 
portion 300d of the tubular niember 300 and the interior surfece of a wellbore casing 

m 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the intennediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary emtxxjlment. the outside diameter of the intennediate sealing 
member 300g is selected to be less than the out^e diameters of the first and seoond 

15 ends, 300a and 300f, of the tubular member 300 in order to optimalty protect the 
intermediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The Intennediate sealing member 300g may be fabricated 
from any number of conventional commerdally available materials such as, for 
example, thermoset or thennoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded intennediate portion 300d of the tubular member 
300 with the weHbore casing 305. In several alterrmtive enrdxxiiments. the seaHng 
member 300g includes one or more rigki anchors for engaging the wellbi^ casing 305 
to therd>y anchor the radial^ ei^anded and piasticaUy defomned intermediate portion 

25 300d of tlw tubular member 300 to the wsflbore casing. . 

Referring to Figs. 4, and 5a to 5d, In an exemplaiy embodiment, the tubular member 
300 is fonmed by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular nwmber in 
30 step 410; (3) stress relieving both expanded upset wkIs of the tubular nnemt>er in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
membw in step 420; and (S) putting a sealing material on ttw outside diameter of the 
non-expanded intennediate portion of the tubular member in step 425. 



37 



As Wustrated In F\G, Sa. in step 405, bolh ends, 500a and 500b. of a tubular member 
500 are upset using conventional upsetting msthocte. the upset ends. 500a and 500b, 
of the tubular member 500 Include the waH thicknesses ti and t^ The mtemiediate 
portion 500c of the tubular member 500 indwies the wall thldmess Wir and the interior 
5 diameter Dbir- In an exemplary embodiment, the wail thidtnesses ti and t2 are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the fajbular member 500. In ian exemplary embodiment, the wall 
thicknesses ti and t2 are boHi grsaler than the wall thtokness tvrr in order to pravMe 
burst strength that is substantially equal atong the entire length of the tubular member 
10 500. and also to optimally fadlitata the fnmatnn of threaded connedtons in the first 
and second ends, 500a and 500b. 

As Ulustrated In Fig. 5b. in steps 410 and 415, both ends, 500a and 500b. of the tubular 
mendMr 500 are radially expanded usii^ conventional radial expanston methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radlaiiy expanded ends, 500a and 5(X}b. of the tubular member 5(K) include the interior 
diameters Di and D2. In an exemplary embodiment, the interior diameters Di and O2 
are substantially equal In order to provide a burst strength that is substanttelly equal. In 
an exemplary embodiment, the r£^ of the interior diameters Di and Dz to the interior 

20 diameter Dint rariges from about 100% to 120% in order to facilitate the subsequent 
radial expansion of the tubular mendwr 500. 

In a pr^rred embodiment, the ralatlonsttip b^ween the wall tNcknesses ti. ts. and t^T 
of the tubular member 500; the inside diamtf ers D,. and Dmt of the tubular memtwr 
25 500; the inside diameter Dmam of the weOboiB casing, or other stnjcture, that the 
tubular member 500 win be inserted into; and tlie outside cDameter Dean. <tf the 
expanston oone ihsA will be used to nadialy «(pand the tubular mend)er 500 withb) the 
weMKne ccBing is given by the foUowIng exprsssipn: . 

Dwdlbore-2 ^^[(1^ -tmT>0^ + W *^wr 1 
'1 

.30 

where ti = tri and 
Di = D2. 

By sattefytng the relationship given in ^uatkm (1). the expansion fCMces placed upon 
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the tubular member 500 during the subsequent rsKiiai expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomnation of the tubular member 500 for febricating 
5 and/or repairing a wellbore casirtg. a pipeline, or a structural support 

As Wustrated in FIG. 5c in step 420, conventiomi threaded connections, SOOd and 
500a, are fomned in both expanded ends. 500a and 500b, of the tubular member 500. 
in an exemplary embodiment, the threaded connections, S(K)d and SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustratdd in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intemiediate portion 500c of the tubular member 500 using any number of 
conventional commerdaiiy available methods. In a preferred embodiment, the seating 
member 500f Is applied to the outside diameter of the intenmediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to. and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expan^on cone 600 for 
radially expanding the tubular members 206. 214, 220, 300 and 500 will now be. 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610. and a radial expansion section 615. 

30 

In an exemplary embodiment the radial expansion section 615 Includes a first conical 
duter surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attadc Oi arxJ the second conical outer surface 625 
incfudes an angle of attack Oa* In an exemplary embodiment, the angle of attadc Oi is 
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greatsr than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally radially expands the intennediate portions, 206c 214c, 220c, 300d, and 500c, 
of the tubular members. 206. 214, 220. 300. and 500. and the second conical outer 
surfeca 525 optlnrially radially expands the pre^xpanded first and second ends. 206a 
5 and 206d. 214a and 214d, 220a and 220d. 300b and 300f. and 500a and 500b. of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outor surface 620 includes an angle of attacl( Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optin^lly radially exparxl and plastically 
10 ■ defmn the tubular members, 206. 214. 220. 300 and 500, More generally, *ie 
expanston cone 600 may indude 3 or more adjacent oontoal outer surfaces having 
angles of attack that decrease frorn the finont end 605 of the expansion cone 600 to the 
rsar end 610 of the expansion cone 600. 

15 Referring to Rg. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expansion 

20 sectkxi 715 provWes an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimunri at the rear end 710 of the 
expansion cone. The parabolic outer profite of the outer surface of the radial 
expansion sedton 715 may be formed Cssing a plurality of adjacent discrete conical 
secttons mVor using a continuous curved surface. In this nuinner, the region^ of ttie 

25 outer surface of the radial expansion section 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intemiediate porttons, 2O60, 
214c, 220c 300d. and SOOc, of the tubular members. 206. 214, 220. 300. and 500. 
whUe the region of the outer surface of the radial expansion sectton 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radlaily expand the pre- 

30 expanded first and second ends. 206a and 206d, 214a and 214d, 220a and 220d. 300b 
and SOOf. and 500a and 500b, of the tubularmembers. 206. 214. 220, 300 and 500. In 
an e)®mplary embodiment the parabolic proflte of the outer surface of the radial 
expanston sectton 715 is selected to provide an angte of attack that ranges from about 
8 to 20 degrees In the vteinlty of the front end 705 of the expansbn cdne 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from alxxit 
4 to 15 degrees. 

m an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially fdentical to the expansion cones 600 or 700* and/or incorporates one or 
more of the teachings qf the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130. the system 
200, the expandable tubular member 300, the method 400. and/or the expandable 
10 tubular member 500 are at least partially combined. 

Refem'ng to Fig. 8, In an alternative embodiment conventional temperature, pressure, 
and flow sensors, 802, 604. and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors. 802, 804. and 806. respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance tte operational efRctency of the apparatus 130. In several exemplary 
embodiments, the contort algorithms utilized by the controller 810 for oontrolKng the 

20 operation of the flow control valves 160 as a function of the op^ting temperature, 
pressure, and flow rates within the perforated tubular membm 145 are conventional. 

Refem'ng to Fig. 9, in an alternative embodiment, a solid tubular member 90S is 
coupled to one of the perforated tubular nmnbers 145 by radially exparlding and 

25 plasticaliy deforming the solid tubular mcimber into mgagement wim the perforated, 
tubular member in a conventional manner and/br . using one or more of the radial 
expansion mettiods disclosed in one or more of the foDowlng: (1) U.S. patent 
application serial no. 09^454.139, attorney dodcet no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. petent appRcatlon serial no. 09/510.913, attorney dodcet no 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, {5) U.S. patent appllcatton serial 
no. 09/523,460, attomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
applicatkxi serial no. 09^12,895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511.941, attorney docket no. 25791.16.02, filed 
on 2V24/2000. (8) U.S. piBtent application serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (0) U.S. patent applicatton serial no. 09/559,122. 
attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent appHcation serial 
6 no. PCT/USOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent appiicaUon serial no. 60/162.671 , attorney docket no. 25791.27. filed 
on 11/1/1999, (12) U.S. provislohal patent applteation serial no. 60/154,047. attemey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent appiicatnn serial 
no. 60/169.082. attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 

10 pnMnsxxial patent application serial no. 60/159.039, attorney docket no. 25791 .36. filed 
on 10/12/1999. (IS) U.S. provisional patent appHcatton serial no. 60/159.033, attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provlshxiai patent appGcatkin serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S; provlstonal 
patent applicatton serial no. 60/165,228, attorney docket no. 25791.39. filed on 

IS 11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443. attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7«8/2000, (20) U.S. provisional 
patent applicatkxi serial no; 60^33.638. attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10^000. (22) U.S. provisional patent applfcation serial 
no. 60/270,007, attonriey docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appTication serial no. 60/262.434. attorney docket no. 25791.51. filed on 
. 1/17/2001; (24) U.S. provisional patent applicatfcm serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. proyisnnal patent applicatton serial 

25 na 60/303.740. attorney docket no. 25701 .61 . filed on 7/6/2001; (26) U.S. provlstonal 
patent appDcation serial no. 60013.453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonal patent applteafion serial no. 60/317.985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional patent applteatton serial 
no. 60.318.388. attorney docket no. 25791.67.02. flM on 9/10/2001; and (28) U.S. 

30 utility patent application serial no. 09/969.922. attorney docket no. 25791.69. flted an 
10/3/2001. the disclosures of vthidh are incorporated heiein tiy reference. In this 
manner, the solM tubular iTiemt}er 905 fluididy seals the radial passages fbnmed in \he 
perforated tutHdar memt>er 145 thereby preventing the passage of fiuWic materials 
and/or fonnatxMi mateiials through the perfOiated bjbular member. 
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Referring to Fig. 10. in an aRemative embodiment the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a tardenable fiuidie sealing 
material 1005 into the r^ial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interfeice between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenaMe fluidlc seeding material 1005 is then 
iriiected Into the radial openings In the one perforated tubular member 145. Ttie 

10 sealing members 140 prevent the passage of the hardenable fluidlc sealing material 
out of the annulus between the one perforated tubular member 145 and 0ie formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidlc sealing material is allowed to cure. A 
conventional driH string may then be used to remove any excess cured sealing material 

15 from the interior suriTace of the or>e perforated tubular member 145! In an exemplary 
embodiment, the hs^enatMe fluidic sealing material is a curable epoxy resin. 

In an aKemative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular nrmmbers 145 of the apparatus 130 are radially expanded and plastically 

20 defbmned Into contect with the surrounding fbmiation 125 thereby compressing ttie 
surrounding formation. In this manner, the surrounding fonnatton 125 to maintained in 
a state of compression thereby stabilizing the sunounding formatibn, reducing the flow 
of loose particles from the sunrounding formation into the radial openings of the 
perforated tubular member 145. and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

In an altennative embodiment, a seismic source 1105 is posiUoned on a surface 
location to thereby impart Mismic energy into the formatton 125. In this manner, 
partidM lodged in tt^ radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart)ons from the fbmiation 125. 

In an alternative embodiment, after the p^forated tubular member 145 has been 
radially expanded and plastiqalty formed Into cental with the surrounding fomnation 
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125, thereby coupling the perforated tubular member 145 to the surroundir>g formation, 
an impulsive load is applied to the perforated tubular member. The impulalve toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130: The Impulsive load is then transferred to the surrounding fomnation 125 
5 thereby conipacting and/or slurrifying the surrounding formation. As a rssuK, the 
recovery of hydrocarbons from the fonmation 125 Is enhanced. 

In an alternative embodiment, as illustrated in Rg. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbdre 105 that traverses the 

10. fomnation 125. V\men the apparatus 130 is positioned wihin the vveHb^ 

more of the perforated tubular mentbers 145 of the apparatus 130 are radially 
expanded and plastically defonned into contact with the wellbore casing 1205 thereby 
compressing the sunrounding formation 125. In ftis manner, the surrounding formation 
125 Is maintained in a state of compression thereby stabilizing the surrounding 

15 fbmnatlon, reducing the flow of loose particles from the surrounding fomiation Into the 
radial openings of the perf(»ated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding formation. 

In an aiterr^tive embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seismic energy into the fomnation 125. In this manner^ 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial cqyenings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonmation 1 25. 

25 In an attemative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fomted Into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the 8unoundir?g formation, an 
impulsive load is applied to the perforated tubular member. . The impulsive load rray be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load Is then transferred to the sunrounding fbnration 125 
thereby compacting and/or slurrifying the sunrounding formation. As a result, the 
recovery of hydrocarbons from the fonmation 125 is enhanced. 
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Referring to Rg. 13, in an'aUemative embodiment, one or more perforated tuixilar 
members 1305 are coupled to one of the perforated tubular membeis 145 by radially 
ekpanding and plastic^ deforrring ttie perforated tubular member into engagement 
with the perforated ti^lar member In a conventiorva} manner and/or using one or more 
5 of the radteil expansion methods disddsed in one or more of the following: (1) U.S. 
patent application serial noL 09/454.139. attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent application serial no. 09^10.913, attorney dodcet no. 
25701.7.02, filed on 2^23/2000, (3) U.S. patent application serial no. 09/502.350. 
attomey (tocket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent appfication serial 
10 ho. 09/440,338; attomey docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
appHcatton serial no. 09/523.460, attomey docket no. 25791.11.02, fited on 3/10/2000. 
(6) U.S. patent appUcatiiDn serial no. 09/512,895. attomey docket Yw. 25791:12.02. filed 
on 2/24/2000. (7) U.S. patent applkatton serial no. 09/511.941. attorney docket no. 
25791.16^02. filed on 2/24/2000. (8) U.S. patent application serial no. 09/588,946. 
15 attomey dodiet no. 25791.17.02, filed on- 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122. attomey docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent 
application serial no. PCTAJS00/18e35. attomey docket no. 25791.25.02. fBed on 
7/9/2000. (11) U.S. provisional patent application serial no. 60/162,671. attomey docket 
no. 25791.27, fUed on 11/1/1999, (12) U.S. provteional patent application serial no. 
20 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional 
patent application serial no. 60/159.082, attomey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039. attomey 
dockrt no. 25791.36. fSed on 10/12/1999. (15) U.S. provistonai patent appOcatkm serial 
no. 60/159.033. attomey docket no. .25791.37, filed on 10/12/1999, (16) U.S. 
25 provisional patent appiteation serial no. 60/212.359. attomey docket no. 25791 .38. filed 
on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165.228. attorney 
docket no. 25791.39. filed on 11/12/1999. (18) U.S. provistonai patent appDcatkm serial 
no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. prmdstonal 
patent appltoatton serial ho. 60/221.645. attomey docket no. 25791.46, filed on 
30 7/28/2000. (20) U.S. provistonai patent appOcatton serial no. 60^233.638. attomey 
docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent appltoatton serial 
no. 60/237.334. attomey docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional 
patent applicatton serial no. 60/270.007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. prowslonai patent applteatkm serial no. 60/262,434, attorn^ 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791,52. filed on 1/3/2001; (25) U.S. provisional 
patent appBcatton serial no. 60/303.740, attorney docket no. 25791.61. filed on 
7/6/2(X)1; (26) U.S. provisional patent application serial no. 60/313.453, attorney docket 
5 no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent applicatton serial no. 
190/317.985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicaUpn serial no. 60/318.386, attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utW^ patent appHcation serial no. 09/969,922. attorney docket 
no. 2579169, filed on 10/3/2001, the disck36ures of wttfch are incorporated herdn by 
10 reference. In this manner, the perforated tubular niember 905 mocSfles the flow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 130 to modify the overall flow characteristk» of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 sucti as, 
15 for example, a check valve fluidldy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b. that extract hydrocarbons from con^esponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocartxMis that are being exbacled from zone A will not flow Into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15. the apparatus 130 is used to 
extract geothemoal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operatk)nal effUency of the extractk>n of geolhenmal energy is »gnrficaritly 
enhanced due to the increase internal diameters, of the vartoi^ radially expanded 
25 elements of the apparatus 1 30 that pemA greater volumetric ftows. 

In an altmative embodiment, the perforated tubular nnembers, 145, 210, 212, 216, 
218. and 1305 of the apparatus 130 may be cleaned by further radial expansion erf the 
perforated tubular members. In an exemplary embodiment, the aniount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145. 210, 212. 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly including 
one or more soikl tubular nnembers, each solid tubular member including one or more 
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external seals, and one or wore perforated tubular rnembers coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exempbry 
eiribodiment the zonal Isolation assembly further includes one or more Intennediate 
solid tubular members coupled to arKl Interleaved among the perforated tubular 
5 members, each intennediate solid tubular rtiember including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more vdve members for dontrolting the flow of fluidtc materials between the tubular 
members, in an exemplary enitxxiiment, one or more of the intermediate solid tid)utar 
mmnbers iiidude one or mora valve members. 

10 

An apparatiA has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tubularsp each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary sdlid 
tubulars, and n*1 Intemiedlate solid tubulars coupled to and interteaved among the 
15 perforated tubulars, each Intermediatia solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of Isolating a first subterranean zone frcm a second subterranean zone in a 
wellbore has also been descrit>ed that includes positioning one or more primary solid 

20 tubidars within the wellbore. the prinnary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, Ifliddicly coupling the perforated 
tubulars and the primary soDd tubulars, and preventing the passage of fluids from the 
first sU>terranean zone to the second subterranean zone within the wellbore extemal to 

25 the solid and perforated tubulars. 

A.method of ^trading materials from a producing subterranean zone in a wellbbre, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or mora primary eoiid tubulars within the weUbora, fluidicly coupling the 
30 primary solid tubulars witti the casing, posWonirig one or. more perforated tubulars 
within the weObore, the perforated tubulars traversing the producing subterranean 
zone, fluldidy coupling the perfbrated tubutars writh the primary solid tubulars. fluidicly 
isolating the producing subterranean zone from at least one ottmr subtOTanean zone 
within the welibore, and fluidicly coupling at least one of the perfbrated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes controllabty fluididy decoupling at (east one of the perforated tubulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subterranean formation including 
a wellbore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more solid tubidar members, each solid tubular menr^r including 
one or more external seats* and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10' zonal isolation assenAriy, wherein at least one of the sofid tubular merTtt)ers.and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an es^mplary embodiment* the zon^d isolation assembly further 
includes one or more intermediate solid tubular members coupled to and Interleaved 
among the perforated tubular memt^ers, each intermediate solid tubular nnember 

15 including one or n\ore external seals, wherein at least one of the solid tubular 
members, the perforated tubular men^rs. and the intennediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assenU}ly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular memtiers and 

20 Vtm perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
memt>ers. 

25 An apparatt^ has also been described that includes a subterranean formation including 
a wellbore, a »nal isolation. assernbly positioned within the wellbore that includes one 
or more primary solid tubulars. each primary soTid tubular Including one or more 
exterruit annular seals, n perforated tubulars positionad coupled to the primary solid 
tubulars. and n-1 Intenmediate solid tububrs coupled to and interleaved among the 

30 perforated tubulars, each Intennediate solid tubular including ona or more external 
annular seals* and a shoe coupled to the zonal isolation assenibly, vvherein at least or)e 
of the primary solkJ tubulars, the perforated tutMilars, and the intermediate solid 
tubulars are fomied by a radial expansion process performed v^thin the wellbore. 
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A method of isolating a first slibterranean zone from a second subterranean zone in a 
WBllbone has also been described that indudes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, Ihe perforated 
5 tubulars traversing the second subtenranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone within the 
wellbore extemal to tt)e primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a weHbore, at 
least a portion of the wellbore including a caslrig, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subtenranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the weHbore, fluidicly coupling the prirrary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars. fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodimentp the method further Indudes ooitrollably fluidicly decoupling at least one 
of the prorated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean formation indudlng 
25 a wellbore. a zonal isolation asaembiy positioned within the wellbore that indudes n 
solid tubular members po^oned within the wellbore, each solid tubular member 
indu(fing one or more extemal seafe, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interleaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zor^al isolation assembly furttier conripris» one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular numbers. In an exemplary embodiment, one or more of the 
solid tubular members Indude one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second sutiterranean zone in a 
weiltxm has also been described that includes means for positioning one or more 
primary solid tubulars within the welibore, the primary solid tubulars traversing the first 
5 sutyterranean zone, means for positioning one or more perforated tubulars within the 
wellbore« the perforated tubulars travmsing the second subterranean zone, means for 
fluidicly ooupUng the perforated tubulars and the primary solid tubulars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a produdng subterranean zone in a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

IS fluidicly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traver^ng the 
producing subterranean zone, means for fiuididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluidicly isolating the producing subtenanean zone 
from at least one other subtennanean zone virithin the wellbore, and means for fluidicly 

20 coupling at least one of the perforated tubulars with the produdng subtenanean zom. 
In an exBvnplBty embodiment, the system further includes means for contrdlably 
fiuididy decoupling at least one of the perforated hibulars from at least one other of the 
perforated tubulars. 

25 A systm for isolating a first eubten^nean zone from a second subterranean zone in a 
wefibore has also been deecrftmd that indudes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subtertanean zone, means for positioning one or more perforated tubulars within the 
WBObone». the perforated tubulars traversing the second subtenanean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubutairs 
within the wellbore. means for fluidicly coupling the perforated tubulars and the primary 
sdid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the secofxl subtenanean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a produdng subterranear) zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

5 positioning one or more perforated tubulars within the wellbors. the perforated tubulars 
traversing the producing subterranean zone^ means for radial^ expanding at least one 
of the prim^ solid tubulars and the perforated tubulars within the wellbore, means for 
fluldicly coupling the prinr^ry solid tubulars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 

10 produdng subterranean zone from at least one other subterranean zone within the 
wellbore. and hieans for fluididy coupling at least one <rf the perforated tubulars with 
the produdng subterranean zone, in an exemplary embodiment the system further 
Indudes means for controHabty fluididy decoupling at least one the perforated 
tubulars from at least one other of the perforated tubfuiars. 

15 

A system for isoialing subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage ftuldidy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expanston 
cone, and a shoe defining a vatveable passage coupled to an end of the tubular liner, 
wher^ the tubular liner indudes one or more esqwndabie tubular members that each 
indude a tubular body comprising an intermediate portion and first and SMond 
expanded end portions coupled to onx)sing ends of the intermediate portion, and a 

25 seaBng mmiber coupled to the exterior suffeoe erf (he intennediate portion, and or^e or 
mora slotted tubular members couited to the expandable tubular members, wherein 
the ffiside diameters of the other tubular members are greater than or equal' to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions ara graater than^ the wall 

30 thickrmss of the intermediate portton. In an exemplary embodiment, each expandable 
tubular m6mt>er further indudes a first tubular transitionary member coupled between 
the first expanded end portion arid the intermediate portion, and a second tubular 
transitionary member coupled t)etween the second expanded end portion and the 
Intermediate portion, wherein the angles of indinatkm of the first and second tubular 
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trahsltionary members relative to the intemiediatd portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter oT the intemnediate 
portion ranges from abQ|ut 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment the burst 

5 strength of the first and second expanded end portions Is substantially equal to the 
burst strength of the intemnediate tubular section. In an exemplary embodiment, the 
ratio of the Inside dameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicknesses ti, tg, and tiNT 

10 • of the first e)qpanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters d, O2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively^ of the expandable tubular members, 
and tto inside diameter DwaiaKH* of the weltbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Dom of the expansion cone that 
will be used to radially expand the expandable tubular member within the weilbore is 
given by the following expression: 

wherein ti = t2; and vrfierein Di = D2. In an exemplary embodiment the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapersd sections. 
In an exemplary embodiment the angle of attadt of me adjacent disoete tapered 
secbons increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment the 
tapered end of the tubular expansion cone includes an paraboloid body, in an 
25 exemplary embodiment the angle of attack of the outer surface of the paratx)loid body 
increases in a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid body. In an exemplary enrtbodiment the tubular Oner oom;m^ 
a phraiity of expandable tubular members; and wherein the ottier tubular members are 
hteileaved arhong the expahdable tubular members. 

30 

A m^od of isolating subtenranean zones traversed by a weilbore has also been 
described that includes positioning a tubular liner within the weHbone, and radially 
expanding one or more discrete portions of the tubular liner into engagernent with the 
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wellbore. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the welltx)re. In an exemplary 
embodiment the rennalning portions of the tubular liner are not radially expanded, in 
an exemplary embodiment, one of ttie discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular ihien and wherein the remaining 
ones of the discrete portions of the tubular liner are radldly expanded by pulRng an 
expansion oone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment the tubular Oner comprises a pturafity of tubular 
members; and wherein one <a more 6s the tubular members are radially expanded into 

1 0 engagement with the wellbore and one cff more of tte tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members ttiat are radially expanded irito engagemeTit witti the weflbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

^5 exemplary emtxxliment the tubule Imer includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intern>edlate 
portion, and a sealing member coupled to the exterior surface of the Intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inskJe diameters of the slotted tubular members are greater than 
or equal to the nrtaximum inside diameters of the expandable tubular members. In an 
exemplary embodiments the tubular Gner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interieaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones bavers»d by a wellbore has ateo been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more dtecrete pcfflior^ of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment a pturaDty of discrete 
30 portions (rf the tubular Uner are radlaHy e)q»nded into engagement with the wellbore. 
In an exemr^ary embodiment the ren^inlng portions of the tubular liner are not radlaRy 
expanded. In an ewnplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic noaterial into the tubular linen and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of ttie tubular liner. In an 
exemplary emtxxliment, the tubular liner includes a plurality of tubular members; and 
wtYorein one or more of the tubular members are radially expanded into engagement 
with the wellbore and one or more of the tubutar members are not radially expanded 
5 into engs^ement with the wellbore. Ih ai exemplary embodiment the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
redlaHy expanded into engagwient with the wellbore and a portion that is not radially 
expanded into engagement vinth the wdlbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fbmiation deflnbig a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more decrete locations. In an exemplary 
embod^ent tlie tutxjiar liner is coupled to the borehote at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is cou(^ed to the borehole by 

15 a prDoess that includes positioning 0)e tubular liner within the borehole, and radially 
e)q[)anding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment a plurality of discrete porttons of the tubular 
liner are radially expanded Into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubUar liner are not radially expanded. In 

.20 an exemplary embodiment, one of the dtecrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material Into the tububr liner; and wherein the other 
discrete portions of the tubular Hner are radially expanded by pulling an expansion cona 
through the other dtsaete portions of the tubular Oner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or wxm of 

25 the tubular membere arp r«Jially expanded into engagement with the borehole and one 
or more of the tubidar mend)ers are not radtaHy expanded into engagement with the 
borehote. In an exemplary embodiment, the tubular membere that are radially, 
expanded into engagement wKh tto borehole Include a portion ttat is radially 
expanded into en^tgemerit with the borshoie and a portion that is not radially 

30 expanded into eng^ment with the bortftole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes die or more exparulable tubular 
members ttet each Indude a tubular body comprteing an intenmedlate portion and firet 
and second expanded end portions coupled to opposing ends of the intemnediate 
portkxi. and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tutnitar members coupled to the extendable tubular 
members, wherein the Inside diameters of the slotted tubular members are greater.than 
or equal to the maximitfn imide diameters of the exparidable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular nr»mbers. 

An apparatus has been described that includes a zonal Isolation assembly including: 
one or more solid tubular members* each solid tubular niember including one or more 

10 external seals, one or more perforated tubular memtierB coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
mennbers for controlling the flow of fluidic materials through the perforated tubular 
merhbers, one or more temperature sensors operably coupled to one or more of the 
perforated tubular menrisers for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operatriy coupled to one or 
more of the perforated tubular memt>ers for monitoring the operating pressure within 
the perforate tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation cS the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fomrted by a 
radial expansion process performed within the welibore. ' 

25 

A method of isolating a first subtemsiriean zone from a second subterranean mne in a 
welibore has also been descrtt^ed that includes positioning one or more wlU tubulars 
within the weDbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the weDbore, the perforated tubuters traversing 
30 the second subtarranean zone, radlaDy expanding at least one of the primary solid 
tubulars and perforated tubulars within the welibore, ftuididy coupling the perforated 
tubulars and the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
solid tubulars and perforated tubulars. nrxinitoring the operating temperatures. 
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pressures, and flaw rates within erne or more of the perforated tubulars, and controlling 
the flow of fiuidic materials through the perforated tubulars as a function of the 
monitored operatir^ temperatures, pressures, and flow rates. 

5 A method of extracting materials from a fxadudng subterranean zone in a wellbore, at 
least a pc^n of the weilbore including a casing, has also been described that includes 
positioning one or niore solid tubulars within the wellbore, positiming one or more 
perforated tidxjlars within the wellbcre. the perforated tubulars traversing the producing 
subterranean zone, radially expanding at teast one of the solid tubulars and the 

10 perforated tububrs within the wellbore, fluididy coupling the soRd tubulars with the 
casing, fluididy oHipling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the pertoated tubulars with the 
produdrq subterranean zohe, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars. and oohtrolling the flow of 
fhildic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subten^nean zone Irom a second subterranean zone in a 
20 weilbore has also been described that indudes means for positioning one or more sdid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
mean3 for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 rneam for fluididy coupbig the perforated tutuilars and the solid tutHJls^. means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone wKMn the wellbore external to the solid tubulars and perforated 
tiid)ulars, means for monitorfng the operating temperatures, pressures,, and ftow rates 
within one or more of the perforated tubidars, and means for controlling the flow of 
30 fliAiic materials through the perforated tubulars as a function of the monitored 
operatmg tempmtures, pressures, and flow rates. 

A system for extracUhg nrmtarials from a produdng subterranean zone in a weObore, at 
least a portion of the wellbore bichidir^ a casing, has also been described ttat includes 
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means for positioning one or more solid tubulars within the weilbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traver»*ng the producing subterranean zone, means for radially expanding at least crie 
(rf the solid tubulars and the perforated tubvdars within the welibore. means for fliddidy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid.tubulars, means for fluididy isolating the producing subterranean 
zone from at least one otfier subterranean zone within the weObore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates wittUn ona 

10 or more of the perforated tubulars, and means for oontFolHrig the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
IS induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members eadi Induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perfbratmi tubular mmnbers are fonrad by a radial expansion 
process performed within the wellbore, and the solid tubular liners are formed by a 
radial expar^ion process performed within the wellbore. 

25 A method of isolating a first subtenranean zone from a second subterranean zone In a 
wellbore has 3iso been described ttiat includes positioning one or more soDd tubulars 
* within the wellbore, the solid tubulars traversing the first subt^ranean zone, posttioning 
one or more perforated tubulars each Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 

30 exparnfing at tost one of the solid tubulars and perforated tubulars wHhh the wellbore. 
fluididy coupling the perforated tubulars and the primary sc^ tubulars, preventing the 
passage of fluids frcmi the first subterranean zone to the second subtenanean zone 
within the weObore external to the primary solid tubulars and perforated tubulars. 
positionir^ one or nnore solid tubular liners within the interior of one or nxxe of the 
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perforated tubulars» and radially expanding and plastically defomiing the solid tubuiar 
Hners within the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the weDbore including a casing,, has also t>een described that Includes 
positioning one or more solid tubulars within the; wellbore, positioning one or more 
perforated tubulars each indudirig one or more radial passages within the wellbore, the 
prorated tubulars traversing the produdng subterranean zone, radially expanding at 

10 least one of tto solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean rone from at least 
one other subterranean zone within the weltt)ore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterrwean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubuiar liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least sonne of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
nneans for positioning one or more perforated tubulars each including one or more 
radial passages wittwi the weRbore, the perforated tubulars traversing the second 

25 subtenanean zone, means for radially expanding at least one of the soHd tubulars and 
perforated tubulars wItNn the wellbore, means for fhiididy coupling the perforated 
tubulars am} the solid tubulars, means for preventing the passi^ of fluids from the first, 
subtdrranean zone to the second subterranean zone within thB welft)ore extemal to the 
(vimary solid tubulars and perforated tubulars, means for posifioning one or more solid 

30 tubular Oners within the interfor of one or more of the perforated tubuters, and means 
for radially expanding and plastically defbnning the solid tubular liners within the interior 
of one or nxxe of the perforated tubulars to fluididy seal at least some of the radial 
passages of the peforated tubulars. 
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According to aiiother aspect of the present inventionp a system for extiBOting materials 
' from a producing subtenranean zone in a wellbore, at least a portion of the weBbore 
Including a casing, has also been described that Includes means for positioning one or 
more solid tubulars within the wellbore,. means ior positioning one or more perforated 
5 tubulars each deluding one or more radial passages within the wellbore. the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding ist 
least one of the solid tubulars and the perforated tubulars within the weObore, means 
for fluidicly coupling the solid tubulars with the casing, nieans for fiuidldy coupling the 
pierforated tubulars with the solid tubulars, means for fluidicly isolating the produdhg 

10 subterranean zone from at least one other subtenranean zone within the weilbore, 
. means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, nneans for positioning one or more solid tubular liners wittiln the 
interior of one or nriore of the perforated tubulars, and means for radially expanding and 
plastically defomiing the solid tubular liners within the interior of one or more of the 

15 perforated tubutars to fluidic^ seat at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that Includes a zona! isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
20 or nwre external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and a Mating material coupled to at 
least some of the perforated tubular niembers for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solM tubulars traversing the first subterranean zone, positioning 
one or more perforated tut>ulars each indudirtg one or more radteil passages within the 
30 wellbore, the pierforated tubulars traversing the second subterranean zone, radially 
exparKling at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars arid the primary solid tubulars, preventing the 
passage of fluids from the first subten^nean zone to the second subtwraneah zone 
within the wellbore external to the primary soBd tubulars and perforated tubulars. 
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sealbig off an annular regioh within at least one of the perforated tubulars. and injecting 
a hardenable fluldic sealing material into the sealed annular regions of the perfoFBted 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of exfracting materials from a producing subterraneari zone in a wellbore, at 
least a portion of the >Meilt)ore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perfbraled tubulars each including one or mora radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluldicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perfected tubulars with the producing subterranean zone, sealing off an annular rsgion 

15 within at least one of the perfcHBted tubulars, and injecting a hardenable fhjidic sealing 
^ material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A systerh for isolating a first subterranean zone from a second subterranean zone in a 
20 weilborB has also been described that includes means for positioning one or more solid 
tubulara within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expancSng at least one of the sofid tubulars and 
25 perforated. tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid titulars, means for preventing the passage <rf fluids from the first 
subterranean zone to the second subtenranean zone within flie weDbore extemal to the 
primary solid tubulars and perflated tubulars, m^ns for sealing off an annular region 
within at least one of the perf^ted tubulars, and. means for ii^ecting a handmable 
30 fhjidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A systwn for extracting materfals from a producing subtenranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has ateo been described that includes 
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means for positioning one or more solid tubulars within the welit>ore, means for 
positioning one or more perforated tulxilars eadi including one or more radial 
passages within the welllxm, the perforated tubulars traversing the producing 
subterranean zone* means for radially e)qMnding at least one of the solid tubulars and 
5 the perforated tubulars witNn the weiibore, means fbr fluidlcly coupling the* solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubulars. means fbr fiuldidy isolating the produdng subterraneari zone from at 
least one other subterranean zone within the weHbm, means for fluidiciy coupling at 
least one of the prorated tubulars with the producing subterranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubulars, and n[>eans 
fbr ifijecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that hcludes a zonal isolation assembly 
positioned within a welibore that traverses a subterranean formation including: one or 
more soHd tubular irambers, each soBd tubular member including one or more external 
seals, one or nrK>re perforated tubular members coupled to the solid tubular members, 
and a shoe ooupled to the zonal Isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fomned by a radial expansion 
process performed within the welibore, and at least one of the perforated tubular 
members are radially expanded into iritimatB contact with the subterranean formation. 
In an exemplary embocfiment, the perforated tubular members that are radially 
expanded into intimate contact with the sidrterranean formation compress the 

25 subtenfanean formation. 

* A method of Isolating a first subtenanean zone from a second subterranean zone in a 
welibore has also been described that hdudes positibning one or rnare solid tubulars 
vidthin the vi«llt>ore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within tf^ welibore each including one or more rad»l 
passages, the perforated tubulars traversing the second subterranean zone, radially 
exparxling at least one of the primary solid tubulars arid perforated tubulars within the 
weDbore. radially expanding at least one of the peif orated tubulars into Intimate contact 
with ttie second subterranean zone, fluidiciy coupling the perforated tubulars and the 
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solid tubulars. and preventing the passage of fluids frrni the first subterranean zone to 
the second subten^nean zom within the weltbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into Intimate contact with the second subtenanean zone compress 
5 the second subterranean zone. In an exemplary embodinnent the method further 
Includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment the 
methcxl further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
10 with the second subterranecm zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact witit the seocxid subterranean zone to increase the rate 
of recovery of hydn>cartx>ns from tt)e second subterranean zone. 

15 A method dl extracting matertais from a producing subterranean zone In a weilbore, at 
least a portion of the wellbors including a casing, has also been described that includes 
positioning one or more solid tutkiiars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially e3q;>anding at 

20 least one of the solid tubulars and the perforated tubulars wittiin the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fiuididy coupling the solid tubulars with Uie casing, 
fluidiciy coupling the perforated tubulars witti the solid tubulars, fluididy isolating the 
produdng subterrpnean zone from at least one other subterranean zone within ttie 

25 weDbm, and fluidiciy coupling at teast one of ttie perforated tubulars wtth the 
producing subtennanean zone. In an exemplary en4>odiment, the perforated tubulars 
ttiat are radiaOy expanded into intimate contact with the produdng subtenanean zone 
compress the produdng subterranean zcxie. in an exenriplary embodiment the method 
further iiidudes vibrating ttie produdng subtenranean zone to increase the rate of 

30 recovery of hydrocarbons from tite produdrig subtenranean zone. In an exemplary 
embodiment, the method further indudes vB>rating the produdng subterranean zone to 
dean the radial passages of tiie perfcxBted tubulars ttiat are radially expanded into 
intimate contact with the produdng subterranean zone. In an exemplary ennbodimervt, 
the metttod further indudes applying an impulsive load to the perforate tubutars that 
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are tadiaDy «(panded Into intimate contact with the producing sut)terFanean zone to 
increase the rete of recovery of hydrocartxms from the producing sul)terranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
5 wellborB has also been described that includes rneans for positioning one or more solid 
iubulars within the wellbore. the solid tubuiars traversing the first subterranean zone, 
means for posttior^ one or mors perforated tubuiars within the wellbore each 
including one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone, nrreans for radlQlly expanding at least one of the solid tubuiars and 

10 perforated tubuiars within the wellbors. means for radiajly expanding at least one of the 
perforated tubuiars into Intimate contact with the second subterranean zone, means for 
fluidicly coupling the perforated tubuiars and the solid tubuiars. and means for 
prsverrting the passage of fluids from the first subtenaneah zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 

15 tubule. In an exemplary embodiment, the rneans for radially expanding at least one 
of the perforated tubuiars tntb Intimate contact with the second subtenranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from ttie second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the secmd subterranean zona to dean the radial passages of the perforated tubuiars 
lhat are radially expanded into Intimate contact with the second subterranean zone. In 
an exemplary ent>odiment. the system further includes nwans for applying an 
impulsive bad to the perforated tubulara that are radially expanded into intimate 

25 contact witti VhB second subterranean zone to increase the rate of recovery of 
hydrocartMms from the second subterranean zom. 

A system for exacting rr^riab from a producing subterranean zone In a welibore. at 
lea^ a portion of the wellbore including a casing, has also been described that Includes 
30 means for positioning one or more solid tubuiars vAVhin the wellbore, means for 
positioning one or rrwe perforated tubuiars withfr) the wellbore each including one or 
rrwe. radial openfangs, the perforated tobulars traversir^ the producing subtenwiean 
zone, means for radially expanding at least we of the sofid tirtHitars and the perforated 
tubuiars within the wellbore, means for radially e)qfidnding at least one of the perforated 
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tububrs into Intimate contact with the producing subterranean zone/means for fluidicly 
coupling the solid tubulars with the cs^ing, means for fluididy coupling the perforated 
tubutars with the solid tubulars, means for fluidicly isolating the producing subtenanean 
zone fronf) at least one other subtenanean zone within the wellbore, and means for 

Q fluidicly coupling at least one of the pmfbrated tubulars with the producing 
subtenanean zone. In an exemptary Embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the producing 
subtenanean zone comprises means fqr compressing the produdng subterranean 
zone, in an exemplary endxxliment, the system further includes means for vibrating 

10 the producing subterranrati zone to increase ttie rate of recovery of hydrocartx>ns from 
the produdng subtonmean zone, in an exemplary embodiment, the system further 
includes means for vS)ralsng the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the produdng subterranean zone. In an exemplary embodiment, the systerh 

15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radially expar>ded into irttimate contad with the produdng subterranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that includes a zonal isolation assenibiy 
20 positioned within a wellbore that traverses a subtenranean formation and includes a 
.perf<mted wellbore casing, including: one or more sdid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to tiie soBd tubutetr members, and a sitoe coupled to the zonal 
teolatlon assembly. At least one ctf the soUd tubular members and the perforated 
25 . tubular members are fonned by a radial expansion process perfbnned within the 
weilbore, and at least cm of the perforated tubular members are radially expanded Into 
intimate contact with the perforated weBbore casing. In an exemplary embodiment, the 
perflated tubular members that are radiaDy expanded into intimate cental with the 
peifbrated cadng compress the subterrariean fomration. 

30 

A method of isolating a first subtenranean zone from a second subtenranean zone In a 
weilbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean mne, positioning 
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one or more perforated tubulars within the wellbore each including one or niore radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weUbore, radially expanding at least one of the perforated tutHJlars into intimate oohtact 

5 with the perforated casing, fluMldy coupling the perforated tubulars and the- solid 
tubularB, and preventing the passage of fluids from the first subtenanean zone to the 
second subtenanean zone within ttie wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the pierforated casing compress the second 

10 subtenanean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydracartxm from the second subtenanean zone. In an exemplary embodiment, the 
method further includes vibrating the second subtenanean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 

15 yM\ the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulslvejoad to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone, 

20 A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore tnduding a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nrxxe solid tubulars within the wellbore, positioning one or more perforated 
tubulars vrfthin the weHbora each including one or more radial passages, the perforated 

25 tubidars treversing the producing subtenanean zone, radially expanding at least one of 
fhB solid tubulars and the perforated tubuters within the wetibore, radially expanding at 
* toast one of the perforated tubulars into intiniate oontect with the perfcvated casing, 
fiuldicly oou|)llng the solid tubuters with the casing, fluididy coupling the perforated 
tubulars with the solM tubuters, fluUidy Isoteting the producing subterranean zone from 

30 at least one other subterranean zone within the wellbore. and fluididy coupling at least 
one of the perforated tubulars with the producing sut)terranean zone. In an ^xemptery 
embodiment, the perforated tubuters that are radially expanded Into intimate oontect 
with the perforated casing compress the prodiidng subterranean zone. In an^ 
exemplary embodiment, the method further Indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. In an exemplary embodiment the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method Kirther Indudes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the produdng subterranean zone. 

10 A system for isolating a first subterranean wne from a second subterranean zone in a 
weflbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solU tubulars traversing the first subtenranean zone, 
means for posjtiorring one or more perforated tubulars y/\\h\n the wellbore each 

15 induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, mems for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars. and means for preventing the 

20 passage of fluids from the first subterranean zone to Vne second sut)terranean zone 
within the wellbore external to ttie solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. Irian exemplary embodinnent the system ^ 

-25 further indudes means for vibrating the second subterranean zone to increase the rate 
cf recovery of hydmcartxms from the second subterranean zone. In an exemplary 
enrttodtment, the system further Inductee rmains for vibratirig the second subteiYanean 
zone to dean the radial passages of the perforated tubulars that are radiaBy expanded 
Into intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an Impublve load to the perforated tubulars 
that are radially expanded into intimate contecl with the perforated casing to increase 
the rate of recovery of hydrocartxsns from the smcmd subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wettt>ore Including a casing and a perforated casing that traverses 
the produdng subten^nean zone, has also t>een descril)ed that includes means for 
positioning one or more solid tubulars within the wellbore, means for posifoning one or 

5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radialiy expanding at least one of the solid tubulars and the perforated tubulars 
wHhin the wellbore, means for radially expanding at least one of the perforated tubulars 
into intbmate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
scrikJ tubulars. means for fluididy isolating the produdng subtenanean zone from at 
least one other subterranean zone within the wellbcro, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tid}ulars into intimate contact with the perforated casing comprises means for 
compressing the produdng subtenanean zone. In an e?<emplary embodiment, the 
further includes means fn- vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocartx)ns from the produdng subterranean zone. In an 
exemplary emt>odiment the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars ttiat are 
radially expanded into intimate contact with the perforated casing, in an exemplary 
embodiment, the system further Indudes means for applying an impulsive load to the 
(»rforeited tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartx>ns from the producing 

25 subterranean zone. 

An apparatus has also been described that tndud^ a zonal isolation ussmbly 
tndi^g: one or niore solid tubular members, each sofid tubular merTri}er induding one 
or more external seals, one or more perforated tubular nrmnbers each Induding radial 
30 passages coupled to the solid tut^ular mennbers, and one or more perforated tubular 
liners each Induding one or more radial passages ccnipied to the interior surfaces of 
one or nrx^ of the perforated tubular nfwnti}ers, and a shoe ooupted to the zonal 
isolation assembly. At least one of tto solid tutnilar members and the perforiated 
tubular member are formed by a radial expansion process perfomted within the 
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welltxTO, and the perforated tubular liners are formed by a radial expansion pnxess 
peffonned within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone In a 
5 weilbore has also been described that Includes positioning one or more solid tubulars 
witMn ttte weilbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perflated t&d)ulars each mduding one or more radial passages within the 
waHbore, the perforated tubulars traverslrig the second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
10 fluldidy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subtennanean zone to the second subterranean zone 
within the weilbore e)demai to the primary solid tubulars and perforated tubulars, 
posHibning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically defonming the perforated 
15 tubidar liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterrariean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore^ positioning one or more 

20 perforated tubulars each induding one or more radial passages within the weilbore, the 
perforated tubulare traversing the producing subtenranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weilbore, fluidldy 
coining the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars, fluldidy Isolating the produdng subtenranean zone firom at least 

25 one other subterranean zone within the weilbore, fluidldy coupling at least one of the 
perforated tububrs with the produdng subterranean zone» positioning one or more 
perforated tubular Gnere within the interior of one or more of the perforated tubulars, 
and radially expanding and pbsticatly deforming the perforated tubular linere within the 
inteiior of one or more of the perforated tubutare. 

30 

A system for isolating a first subtenanean zone froni a seoorul subterranean zone in a 
weRbore has also been described that indudes means for pmitkming one or more solid 
tubulars within the wellbcm, the solid tubulare traversing the first subtenanean zone, 
means for positioning one or mbre perforated tubulars each Indudlrig one or more 
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radial passages within the wellbore, the peff(»ated tubulars traversing the second 
sutyterranean ^one, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. nneans for flufdidy coupling the perforated 
tubulars and the solid tubulars, rneans for preventing the passage of fkilds from the first 
5 subtenranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, nneans for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulm, 
and means for radially expanding and plastically defbnnlng the peribrated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a pnxjudng subterranean zone in a weHbdre/at 
least a portion of the wellbore including a casing, has also been described that includes 
nneans for positioning one or more sdid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, the peirfonited tubulars traversing the producing 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wittiin the wellbore, means for fluidiciy coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubulars, means for fluidiciy isolating the producing subterranean zone from at 

20 least one other subtbnanean zone virfthin the weltbore, means for fluididy coupling 
at least one of the perforated tubulars with the producing subtenranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the Interior of one or nrxra of the perform tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assembly 
' including: one or more solid tubular members, each solid tububr member including one 
or twre external seals» two or wore perforated tubular members each including radial 
passages ooupted to the soDd tubular members, and one or more one-way vah/es for 
30 controilably fluidiciy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of ttie solid tubular memtbers and the 
perforated tubular members are fomned by a radid expanston process |»rfbrmed within 
the weltt>ore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbord has also been described, that 
includes positioning one or more solid tubuiars within the wellbore, ^e scM tubutars 
traversing the first subterranean zone, positioning two or more perforated tubuiars each 
5 including one or more radial passages within the wellbore. the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars within the wellbore, fluididy coupling the perforated 
tubuiars and the primary solid tubuiars, preventing the passage of fluids firom the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubuiars and perforated tubuiars. and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the produdng zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of produdng 
1 5 subtenanean zones, at least a portion of the wellbore induding a casirig, has also been 
described that indudes positioning one or more solid tubuiars within the wellbore, 
positioning two or more perforated tubuiars eadi induding one or more radial passages 
within the wellbore, the perforated tubuiars traversing the produdng subterranean 
zones, radially e^nding at least one of the solid tubuiars and the perforated tubuiars 
20 within the wellbore, fluidicly ooupling the solid tubuiars with the casing, fluididy coupling 
the perforated tubuiars wfth the solid tubuiars, fluidicly isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluMidy ocMjpling at least one of the perforated tubuiars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the prod|udng zones that has been depleted. 

A system for Isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a weDbore has also been described that 
indudes means for positioning one or rnore solid tubuiars within the wellbore, the solid 
30 tubulare traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each tndixiing one or more radial r»ssages within the wellbore, the 
perforated tubuiars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore. 
means for fluididy coupling the perforated tubuiars and the solid tubuiars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tutMilars^ means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars. and means for preventing fluids 
6 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracUng materials from a plurality of producing subterranean zones in a 
wellbore* at least a portion of the weBbore including a casing, has also been described 

10 that deludes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or morp perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
sut>terranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 

15 tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subten^anean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subten^nean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An an)aratus for extracting geothermal energy from a subterranean fonration 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assenftiy positioned within the subtemanean fomnation including: one or 
more soBd tubular memb^, each soDd tubular member including or^ or more external 
seals, one or more peribrated tutnjtar members each induding radial passages coupled 
to the solid tubular members, and one or mv^re perforated tubular flners each induding 
30 one or nrKxe radial passages coupled to the interior surfoces of one or more of Vhe 
perforated tubular members, and a shra coupled to ttie zonal Isolatton assembly. At 
least one of the solid tubular members and the perforated tubular memt>er8 are form^ 
by a radial expansion process performed within the wellbore. 
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A method of isoiating a first subterranean zone from a second subtenranean zone 
including a source of geothermal energy in a wellbore lias also been described t|iat 
included positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone» positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at teast one of the solid 
tubulars and perforated tubulars within the wellbore, fluldiciy ooupling the perforated 
tubuiars and the primary soHd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and pwfbrated tubulars, positioning one or more perforated 
tubular liners wHhln the interior of one or more of the perforated tubuiara. and radially 
expanding and plastically defonning the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal eriergy from a subterranean geothermal zone In a 
vi^llbore, at least a portion of the weitbore including a casing, has also been desoibed 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perfomted tubulars each Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothemial zone, radially 

20 expanding at least one of the solid tubuiars and the perforated tubulars within the 
wdlbore, fluididy coupling the solid tubulars with the casing, fluldiciy couplir>g the 
perforated tubulars with ttie solid tubulars, fluididy Isolating the subterranean 
geothennrttil zone from at least one other subterranean zone within the weiibore. and 
fluididy ooupDng at least one of the perfbrated tubulars with the subterranean 

25 geottiermai zone. 

' A system for isolating a first subterranean zone from a second geothermal 
subtenanean zone in a weHbore has ebo been described that indudes means fbr 
positioning one or more solid tubuiars within the wellbore,.the solid tubulars traversing 
30 the first subterranean 2one« means fbr positfonlng one or more perfbrated tubulars 
each indudingone or more radial passages within the v^Hbore. the perforated tubulars 
traversing the second geothermal subten^n^n zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore. nneans for 
fluididy coupling the perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids from the first 8ii)terranean zone to the second 
geothermal suliterranean zone within the watlbore external to the primary soHd tubulars 
and perforated tubulars. 

5 A system for extracting geothemnal energy from a sutiterranean geothemial zone in a 
welltxxe. at least a portion of the wein>ore including a casing, has also been described 
that includes means for positioning one or more solkJ tutnjiars within the wailbore, 
means for positioning one or nnore perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geottermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fiuldidy coupling the perforated tubulars with the 
solid tubulars, means for fiuididy Isolating the subtenanean geothennal zone from at 
least one other subtenanean zone within the wellbore, and means for fluididy coupling 

15 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more extemal seals, one or more perforated tubular members each ihdudirig one or 

20 more radial passs^es coupled to the soDd tubular mmbers, and a shoe coupled to the 
zonsd isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed witNn the 
wellbore. and the radtail passage of at le^st one of the perforated tubular members are 
cleaned by further lacfial expansion of the perforated tubular members within the 

25 welBxm. 

A method of isolating a first subterranean zone from a secorKl subterranean zone in a 
wellbore has also been described that Includes positioning one or more soHd tubulars 
within the vifellt)ore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the welltx)na each including one or more radial 
passa^, ttie perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solU tubulars and perforated tubulars within the 
wslbore, fluidicly coi4>ling the i^orated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subtenranmn zone to the second subterranean zone 
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within the weHbore external to the sdki tubulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the prorated tubulars within the wellbore. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated titulars within the weDbore each indudir^ one or mora radial passages* the 
perforated tubulars trstversing the producing subterranean zone, radially expanding at 

10 least one of the soTid tubiriars and the perforated tubulars within the wellbore, fluldicly 
coupling the solid tubulars with the casing, fluldicly coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subtenranean zone within the wellbore. fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one 6f the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A syst^ for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solk) tubulars traversing the first subten^nean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, .means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars. means far preventing the passive of fluids from the first 
subterranean zone to the secmd subterranean zone within the vi^lbore external' to the 
solid tubulars and perforated tubijdars, and means for cleaning materials from the radtal 
passages of at teast one of the perforated tubutars by further radtel expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subten^nean zone in a wellbore, at 
least a portim (rf the wellbore tndudlng a casing, has also been described that Indudes 
means for positioning one or mors solid tubuters within the wellbore, means for 
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positioning one or more perforated tubulars within the wellbore each Including one or 
more racfial paseages, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars witNn the vveHbore. means for fluidicly coupling the solid tubulars with the 

5 casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means, for fluidicly isolating the producing subterranean zone from at least one pther 
subtsiranean zone within the wellbore, means for fluidicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by furttier 

10 fBxM expansion of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modiflcation, ^langes and substitution Is contemplated in the foregoing 
disclosure. In some instances, some featiABS of the present invention may be 
15 employed without a oomesponding use of the other features. Accordingly, it is 
appncH»1ate ^at the appended claims be construed broadly and in a nuinner consistent 
with the scope of the invention. 
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1. An apparatus, oomprising: 

a zonal isolation assembly comprising: 
5 one. or more solid4ubulBr members, each solid tubular rmmber including one or 

more external seals; 

one or more perforated tubular members each Including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular Dners coupled to the interior surftices of one or mora 
10 of the perforated tubular nriembers for sealing at least some of the radial passages of 
the perforated tubular members; &nd 

a shoe coupled to the zonal isoiatipn assembly; 

wherein at least one of the solid tubular membere and the perforated tubular 
members are fom^ed by a radial expan^on process performed within the weUbore; and 
15 wherein the solid tubular linere are fomied by a radial expansion process 

perfonned within the wellbore. 

2. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

20 positioning one or more solid tubulars within the wellbore. the solid tubulars 

travareing the first subtenranean zone; 

positioning one or more perforated tubulars each indixling one or more radial 
passages within the welibora, the perforated tubulare traversing the second 
subterranean zone; 

25 radially expanding at least one of the solid tubulars and perforated tutxjiars 

within the weUbore; 

fluidicly coupling the perforated tubulars and the primary solid tubuters; 
pravenUr^ the passage of fluids from the first subterranean zone to the second 
. subterranean mm within the wellbore extemal to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more solid tubular linere within the interior of one or more of 
the perforated tubulars; and 



76 



radially expanding and plastically defonning the solid tubular liners within the 
Interior of one or more of the perforated tubulars to ffuididy seal at least sonne of the 
radial passages of the perforated tubulars. 

5 3. A method of extracting materials ftom a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore including a ca«ng, comprising; 
positioning one or iTiore sdid tulHilarB within the we^ 

positioning one or more perforated tubulars each including one or more radial 
pasMges wfthin the wellbore, the perforated tubulars traverdng the produdng 
10 subterranean zone; 

radiaHy expanding at least one of the solid tubulars and the perforated tubiriars 
within the wellbore; 

fluidlcly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
15, fluidicly isolating the producing subterranean zone from at least one other 

subtenenean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subteranean zone; 

positioning one or nnora solid tubular liners within the interior of one or more of 
20 the perforated tutxjlars; and 

radially expanding and plastically deforming the soHd tubular liners within the 
Interior of one or more d the perforated tubulars to fluidicly seal at least some of the 
radial passages of ttie perforated tubulars. 

25 A. A system for isolatirig a first subterranean zone from a seocxid subterranean 
zone in a weltbore. comprising: 

mews for pqsitioriing me or mom solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Including one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly courting the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubular^ 
and perforated tut>ulars; 

meens for positioning one or more solid tubular Gners within the interior of one 
5 or more of the perforated tubidars; and 

means for radially expanding and plastically defomilng the soRd tubidar liners 
within the interior of one or more of the perforated tubulars to fluldldy seal at least 
some of the radial passages of the perforated tubulars. 

10 5. A system for extracting materials from a produdng subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
rrtore radial passages within the wellbore^ the perforated tubulars traversmg the 
IS producing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbOTe; 

means for fluididy coupling the solid tubulars with the casing; 
means for ftuididy coupling the perforated tubulars with the solid tubulars; 
20 means for fluldldy isolating the producing subtenanean zone from at least one 

other subterranean zxme within tlie wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means fbr positioning one or more solid tubular ihers within the interior of one 
25 or more of the perforated tubulars; and 

means for radially expanding and plastically defbnming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fiuididy seal at least 
some of the radial passages of the perforated tubulars. 
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1 . An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubi^r members, each solid tubular rromber including one or 
5 mors external seals; 

one or more perforated tubular members coupled to tfie solid tubular memt>er6; 
one or more flow control valves operaUy coupled to the perforated tubular nnembers for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operabiy coupled to one or more of the 
10 - perforated tubular m^bers for nrionitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operabty coupled to or)e or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or rYKxe flow sensors operabiy coupled to or>e or nKire of the perforated 

tubular rrambers for nfK>nitoring the operating flow rate within the perforated tubular 
nmnbers;and 

a shoe coupled to the zonal isolation assembly; and 

a controlier operabiy coupled to the flow control valves, the temperature 
20 sensore. the pressure sensors, and the flow sensors for monftoring the temperature, 
pressure and flow sensors and oorrtrolling the operatton of the flow control valves; 

wherein at least one of the solid tubular memt)ers arKl the perforated tubular 
membere are fonned by a radial expansion process performed within the welltxire. 

25 2. A method of teolating a ftrst subtennanean zone from a second subtmanean 
zone in a welibore, comprising: 

positidning one or more solid tubutars within' the weilbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the weilbore, the perforated 
30 tubulare traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars ^thin the weHbore; 

fluktidy coupling the pirated tubulars and the solid tubulars; 

preventing the passage of fluids from the first 8ut)terranean zone to the second 
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subtmranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
rifiofe of the perforated tubulars; and 
5 controlling the flow of fiuidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
welibore; at least a portion of the weUbore including a casing, comprising; 

1 0 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within 0ie wellbore/ the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluidicly coupling the solid tubulars with the casing; 

fluldicly coupling tt^ perforated tubulars with the scdid tubulars; 

fluidicly isolating the produdrvg subterranean zone from at least one other 
subtenranean zone within th^ wellbore; 

fluididy coupling at least one of the perfected tubulars with the producing 
20 subtenranean zone; 

monitoring the operating tmiperatures, pressures, and flow rates within one or" 
more of the perforated tutHilars; and 

controlling the flow of fiuidic materials through the perforated tubulars as a 
function of the monitored operatirig temperatures, pressures, and flow rates. 

25 

4. A system for Isolating a first subterranean zona from a secmd subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversihg the first subterranean zone; 
30 means for positiorting one or nxxe perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean tone; 

means for radially expanding at least one cS the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars arul the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second sutytsrranean zone within the wellbore eMemal to the solid tubulars and 
perforated tubuiars; 

rneans for monitoring tlie operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlimg the flow of fluidlc materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone In a 
1 0 weUbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 
means for posittoning one or more perforated tubulars within the wellbore, the 
perforate tubulars traversing the producing subtenranean zone; 

mtans for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubuiars within ttie wellbcra; 

means for flukJidy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tutnjlars; 
means for fluididy Isolating the produdng subterranean zone from at least one 
20 other subteoanean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 

means for rnorritoring the operating temperatures, pressures, and flow rates 
within orw or more of the perforated tubulars; and 
25 means for controDing ttte flow of fluidic materials through the perforated tubuldrs 

as a ftjnction of the monHoied operating temperatures, pressures, and flow rates. 

6* An apparatus, oomprfsing: 

a zonal teolatlOT assembly compris^: 
30 one or morr solid tubutar members, each solid tubular member including one or 

more external seals; 

one or more perfnated tubular members each Including radial passages 
coupled to ttie sdid tubular menibers; and 

one or more soHd tubular Gners coupled to the interior surteces of one or more 
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of the perforated tutniiar memt>ers for sealing at least some of the radial passages of 
the perforated tutHilar members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the soOd tubular members and the perforated tubular 
5 members are fdnned by a radial e)(parmion process perfomied within the wellbore; and 
wherein the soDd tubular liners are fbmied by a radial expansion process 
performed vrithin the w^bore. 

7. A method of isolating a first subterranean zone from a second subterrariean 
10 zone in a wettborep comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first suMerranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the seoond 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the M^llbore; 

fluidldy coupling the perforated tubulars and the priniary solid tubulars; 

preventing the passage cS fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

posHiorting one or more solid tubutar liners within the interior of one or nrx>re or 
the perforated tubulars; arid 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or moie of the perforated tubulars to fluidldy seal at least some of the 
racial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
weflbora, at least a portion of the wellbore including a casing, comprising; 

30 positioning one or more soiM tubulars wiOiin the v^libore; 

positfoning me or more perforated tubulars each Indudlr^ one or nrtore radial 
passage within the wellbore, the perforated . tubulars traversing the producing 
subterranean zone; 
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radially expanding at lea$t one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluididy isolating the produdng subtenranean zone from at least one otiier 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subtenanean zone; 

positioning one or more solid tubular liners wittiln the interior of one or mors of 
10 . the perforated tubulars; and 

radially expanding and pla^ttcally deforming the sdid tubular iiners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

IS 0. A system for isolating a first subtenanean zone from a second subterranean 
zone In a weilbore. comprising: 

means for positioning one or mc^e solid tubulars within the wellbore, the soild 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the sdid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the secoiKl subterranean zone vidthin the wellbore external to the prbrary soDd tubulars 
and perforated tubulars; 

means for positioning one or more sdid tubular iinm witttin the interior of one 
ormoreof the perforated tubulars; and 
30 means for radially expanding and plastically deforming the sdid tubular liners 

within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
w8llt)ore. at least a portion of the wellbore inducting a casing, comprising; 

means for positiming one or more solid tubulara within the wein)ore; 

means for positioning one or more perforated tubulars each including one or 
5 more radtel passages within the welibore* the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tutnilars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the produdng subtenanean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidlcly coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seat at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more soTk) tubular numbers, each solid tubular member induding one or 
moreextemaiseds; 

25 one or more perforated tubular members each including radial passages 

coupled to the solid tajbular members; and 

a seaDng material coupled to at least some of the perforated tubular mennbers 
for seaHng at teast some of the radial passages of the perforated tubular members; and 

a stK>e coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterrariean zone finom a second subtenranean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbdre, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the. second 
subterranean zone; 

radially expanding at least one of the solid tul>uldrs and perforated tubulars 
5 wRhin the weObore; 

fluididy oouj^^ing the perforated tubulars and the primary solid tubulars; 

preventing the passage of flukis frorn the first subterranean zone to the second 
subterranean zone within the weDbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fiuidic sealing material Into the sealed annular regtans of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subteranean zone in a 
wellbofe. at least a portion of the weilbore including a casing, comprising; 
positioning one or vtwe solid tubulars within the weilt^e; 
posittoning one or nriore perforated tubulars each including one or more radial 
passages within the weilbore* the perforated tubulars traversing the prcdudng 
20 subterranean zone; 

radially exparKfing at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

fluididy coupling ttie soTxl tubulars with the casing; 
fluididy coupling the perforated tubulars v\rith tlie solid tubulars; 
25 fluididy isolating the. produdng subterranean zone from at least one other 

subterranean zone within the wetlbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

, sealing off an annular region v^in at least one of the perforated tubulars; and 
30 injecting a hardenable fliiidic sealing nr«iteriat into the sealed annular regions of 

the perforated tubujars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for Isolating a first subterranean zone from a second subterranean 
zone in a wellborB, comprising: 

means for positioning one or more solid tubulars within the vt^libore. the solM 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each indudir^ one or 

more radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
1 0 means for fluldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fltiids from the first subtenranean zone to 
the second subtenanean zone vrithin the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular rag ton within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenabte fluidio sealing nf)dteridl into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, conr^rising; 
rrwans for posrHoning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perfbrated tubulars traversing the 
25 producing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perfbrated tubulars within the weObore; 

nwans for fluidlciy coupling the solid tubulars with the cning; 
means for ftutdidy coupling the perforated tutHJiars with the solid tubulars; 
30 means for fluldidy isolating the produdng sutiterranean zone from at least one 

other subterranean zone v^n the wellbore; 

means for flukfidy coupGng at least one of. the perforated tubulars wtth ttie 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenabje fluidic sealing material into the seialed annular 
regions of the perforated tubulars to seaj off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenanean fomftatlon. comprising: 
10 ' one or more soBd tubular members, each solid tii}ular men^r including one or 

more external seals; 

one or more perforated ivbiMr members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 
wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean fonnaUon. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded hto Intimate contact with the subterranean formation compress the 
subterranean fbnnatioa 

18. A method of isolating a first subterranean zone from a secorKi subtmanean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the soRd tubulars 
traversing the firet subterranean zone; 

posittonii^ one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars . traversing the second 
30 subtenanean zone; 

radially expanding at least one of ttie primary solid tubulars and perforated 
tutHJiars within the weljbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 
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fluidicly coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the weilbore external to the solid tubulars and perforated 

tutuilars. 

5 

19. The method of dalm 18» wherein the perforated, tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second sutrterrahean zone. 

10 20. The method of daim 16, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. ' 

21. The method of claim 18, further comprising vibrating the second subterranean 
IS zone to clean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subtenanean zone. 

22. The method of daim 18> further comprising applyir>g an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from tlie second 
subtenanean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
weilbore, at least a portion of the weilbore Induding a casing* oomp^ing; 

25 positfonhg one or mpre solid tubulars within the weDbore; 

positionffig one or more perforated tubulars Within the weilbore each induding 
one or more mM passages, the perforated tubulars traver^ the produdng 
subterranean zone; 

radially expanding at least one of the sofid tubulars and the perforated tubulars 
30 within ttie weilbore; 

radially expanding at least one of the perforated tutKilars Into intimate contact 
with the produdng subterranean zone; 

fluidldy coupling the solU tutxjlars with the casing; 

fluidicly coupling the perforated tubul»3 with the solid tubulars; 
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fluicfidy isolating the producing sut>terTan8an zone from at least one other 
subterranean zow within the weltbore; and 

fluidicly coupling at least one of the perforated tubulars with the producing 
subtenanean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the producing aubtenranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of claim 23, fi^er comprising vibrating the producing 
15 subteitanean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng aubtenranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the produdng 

20 subterranean zone to Increase the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

25 means for positioning one ormore solid tubidars within the weilbore, the solid 

tubulars traversii^ the first subterranean zone; 

means for posttiorting one or more .perforated tubulars within the wellbora each 
including one or more radial passages, the perforated, tubulars traversing the second 
subterranean zone; 

30 means for radiaily expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars Into intimate 
oontad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tutHJIars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second sid>t0iTBnean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubuiars into intimate contact with the second si^terranean zone, 
comprises means for compressing the second subterranean zone. 

30* The system of daim 26« further comprising means for vibrating the second 
10 subterranean zone to increase 0ie rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of claim 28, further comprising means for vibrating the second 
subterranean zorte to dean the radial passages of the perforated tubuiars that are 

1 5 radially expanded into intimate oontad with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
toad to the perforated tubuiars that are radially expanded Into intimate contact v\rfth the 
second subtenanean zone to increase the rate of recovery of hydrocarbons from the 

20 second subtenanean zone. 

33. A system for extracHng materials from a prodiRjng subterranean zone in a 
weHbore, at least a portion of the weDbore indudtng a casing, comprising; 

means for positioning one or more soGd tubuiars within the weDbore; 
25 means for positioning one or more perforated tubuiars within the wellbore each 

indudfftg one or more radial openings, the perforated tubuiars traversing the produdng 
subterranean zone; 

nfieans for radially expanding at least one of the solid tubuiars and the 
perforated tidMitars within the weflbors; 
30 means for radially expanding at least one of the perforated tut)ulars into intimate 

contad with the produdng subterranean zmie; 

means for flukJidy coupling the solid tutxjiars with the casing; 

means for fiuididy coupling the perfbrstod tubuiars with the solid tubuiars; 

means for fiuididy isolating the produdng subterranean zone from at. least one 
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other subterranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
. producing sublenranean zone. 

5 34. The system of claim 33, wtvsrein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the producing subtenBnean zone 
comprises rraans for compressing the producing subterranean zone. 

35. . The system of dalm 33. further comprising means for vibrating the prodiM^ing 
1 0 • subterranean zone to increase the rate of recovery of hydrocariDons from the prbdudng 

subterranean zone. 

36. The system of claim 33, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 S radially expanded into intimate contact with the produdng subterranean zone. 

37. The system of dalm 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
producing subtenBnean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zmat isdation assembly positioned within a wellbore that traverses a 
sid>tBnranean formation and indudes a perforated wellbore cashg, comprising: 
25 one CM* more solid tubular nnemt>ers. each soGd tubular nrtember Induding one or 

more external seals; 

one or more perforated tubular nDembers ooi/pted to the solid lutHJlar.nnembers; 

and 

a shoe coupled to the zonal isolation assembly; 
30 . wherein at least one of the solid tubular nnembers and the perforated tubular 
members are fomned by a radial expansion process perfonned within the wellbore; and 

wherein at least cme of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially e}(panded into intimate contact with the perforated casirig compress ttie 
subterranean formation. 

5 40. A method of isolating a first suMenranean zone from a second subterranean 

an In a weiibore that includes a perforated casing that traverses the second 

sidOterranean zone, comprising: 

positioning one or more solid tubulars within the weiibore, the solid tubulars 

traversing the first sutrterranean zone; 
10 positioning one or more perforated tubulars within the weiibore each including 

one or more radial passages, the perforated tubulars traveraing the second 

sutrterranean zone; 

radial^ expanding at least one of the primary solid tubulars and perforated 
ti^lars within the weiibore; 
15 radially expanding at teast one -of the perforated tubulars into intimate oontect 

with the perforated casing; 

fluidtciy coupling the perforated tubulars and the solid tubulars; aind 
preventing the passage of fluids from the first subtenBnean zone to the second 
subterranean zone within the weiibore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are r&Kllaity 
expanded into intimate cxmtect with the perforated casing compress the second 
subteiranean zone* 

25 

42. The method of daim 40, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartxsns from the second subterranean 
zone. 

30 43. The method of daim 40. further comprising vibrating the second sut>tenBnean 
zone to dean the radial passages of the perforated tubuters that are radially expanded 
into intimate contad with the perforated casing. 

44. The method of claim 40, further connprising applying an impulsive load to the 
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perforated tubulars that are radially exparxled Into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subtenBnean 
zone. 

5 45. A method of extracting materials from a producing sutitenanean zone In a 
welit>ore» at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean 2XX)b, comprising; 

positioning one or more solid tubulars within the welit>ore; 
positioning on^ or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contadt . 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluidlcly coupling the perforated tubulars with the soHd tiriHJlars; 
fluidicly isotating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of daim 45. wherein the perforated tubulars that are fadiaHy 
expanded into intimate contad vvith the perforated casing comprsss the produdng 

25 subterranean zone. 

47. The method of daim 45, further comprising vbratir^ the produdng . 
subterranean zone to increase the rate of recovery of hydrocartx)ns from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radlaUy expanded into intimate contad with the perforated casir^. 
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491 The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact vrith the perforated 
tubulars to increase the rate of recovery of hydnxarbons from the producing 
subterranean zone. 

5 

50. A system for Isolating, a first subterranean zone from a second subtenanean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
10 • tubulars traversing the first subterranean »ne; 

means for positioning one or more perforated tubulars within the welltxsre each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone: 

nrwans for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellbore; 

means f6r radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluidicty coupfing the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the weHbore extendi to ttie solid tubulars and 
perforated tubulars. , 

51. The system of daim 50, wherein the means for radial^ expanding at least one 
of the perforated tubulars Into intinrate contact with the perfbrated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further oompridrrg means for vibrating tlie second 
subtenanean zone to increase the raite of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim SO, further comprising means for vibrating the seoor>d 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into tntiniate contact with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an imputslve 
load to the perforated tutmlars that are radially expanded Into intlnnate contact with the 
perfOTBted casing to increase the rate of recovery of hydrocartx)n$ from the swond 
subterranean zone. 

5 

55. A system for extracting materials from a producing sulrtenranean zone in a 
wellbore, at least a .portion of the wellbore including a casing and a perforated casing 
that traverses the producing subtennnean zone, oomprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means fbr positioning one or more perforated tubuiars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the produdr^ 
subtenanean zone; < 

means for radially expanding at least one of the solid tubulars arid the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

, means for fluididy coupling the solid tiiAHJtars with the casing; 

means for fluididy oouplingf the perforated tubulars with the solid tubulars; 
means for fluididy isolating the produdng subterranean zone from at least one 
20 other subtenanean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng sutrterranean zone. 

56. The system of daim 55, wherdn the means for radially expanding at least one 
25 of the perforated 4ubulars into intimate corrtact with the perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. The system of daim 55, further oornprising means for.vibrating the producing 
subterranran zone to incrBase the rate of recovery of hydrocart)ons from the produdng 

30 sut)terranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passage of the perforated tubuiars that are 
radially expanded into inOmate obntad with the potorated casing. 
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Sd. The system of daim 55, further oomprlsing means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing^to increase the rate of recovery of hydrDcart>ons from ihe producing 
5 subterranean 2X>r)e. 

60. An apparatus, comprising: 

a zonal Isolation assemtriy comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the soHd tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
IS members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
memt>ers are fonned by a radial expansion process perfbmrved within the weilbore; and 
wherein the perforated tubular iiners are fonned by a radial expansion process 
20 performed within the weilbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a weilbore. comprising: 

positioning one or mom solid tutnilars within the weilbore, the sofid tubulars 
25 traverdr^ the first subterranean zoAe; 

positlorring one or more perforated tubulars each including one or more radial 
passages within the weilbore," the pirated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of ttte soTid tubulars and perforated tubulars 
30 within the weilbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners vyitttin the interior of one or 
niore of the perforated tubulars; end 

radially expanding and plastically defionming the perforated tubular Kners within 
the interi(»r of one or tnovB of the perforated tubulars. . 

5 

62. A niethod of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or nuxa radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbofe; 

fluldidy coupling the solid tubulars with the casing; 
15 tluidlciy coupling the perforated tubulars with the solid tubulars; 

fluidicty isolating the producing subterranean zone from at least one other 
subterrarman zone within the wellbore; 

fluldidy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plasticalty defonnlng the perforated tubular liners within 
the interior of one or more the perforated tubulars. 

25 63. A system for Isolating a first subterranean zone from a second subterranean . 
zone in a weDborea comprising: 

means for positioning one or mofie soGd tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for |x»itioning one or more.pertbiBted tubulare each including one or 
30 more radial pnsages within the weDbore, ttie perforated tutMjIars traversing the second 
subtOTranran zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tutnilars within the weObore; 

means for fluldidy coupling the perforated tutHJlars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zom within the weltbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular Imers within the Interior of 
5 one ornrK)re of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the Interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
10 • welibore. at toast a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within ttie wellbore; 

means for posittoning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
produdng subtenranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the weilbore; 

mems for fiuldicly coupling the sotid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
20 other subterranean zone witfiin the wellbore; 

means for flufdidy coupBng at toast one of the perforated tubulars with the 
produdng sutstenranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and piwtically defonming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprfeing: 

a zonal dotation assennbly comprisirtg: 
30 one or more soDd tubular memt^rs, each solid tubular memt)er Including one or 

more extend seals; 

two or mora perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or mora one-way valves for controllabiy fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubuter members and the perforated tid>ular 
members are fbnmed by a radial expansion process perfonned within the wellbore. 

5 

66. A method of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zories In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the soBd tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulans each Including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zor^es that has been depleted. 

67. A method of extracting materials from a wellbore ha^ng a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, oomprising; 

positioning one or mora solid tubulars within the wellbore; 
25 positiohir^ two or more perforated tubulars each including one or more radial 

passages within ttie wellbore* the (>erforated tubulars traversirig the producing 
subterranean zones; 

radlaUy expanding at least one of the solid tubulars and the perforated 
within the weDbore; 

30 fluidiciy coupling the solid tubulars with the casing; « 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluidiciy isotdting the producing subterranean zone from at least one other 
subterranean zone within the welltx>re; 

fluidiciy GoupDng at least one of the perforated tubulars with the producing 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first subterranean zone from a second subtenranean 
zone having a plurality of producing zones In a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
Sid>terran6an zone; 

means for radially expandnig at toast one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

nteans for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the produdng zones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting matertals from a plurality of producing subterranean 
zones in a wellbore, at least a portion of ttie weilbore including a casing, comprising; 

25 means for positioning, one or more solid tubulars within the wellbore; 

means for positiortfng one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zones; 

means for racfialiy expanding at least one of the solid tubulars and the 
. 30 pirated tubulars within the wellbore; 

means for fluldldy coupSng the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isobting the produdr^g subterranean.zone from at least one 
otho* subterranean zone within the wellbore; 
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means for fluidicly coupling at (east one of tKe perforated tubulars with the 
producing sutiterranean zone; 

fMans for positioning one or more perforated tubular liners within the interior of 
oneormoneofthe perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the (Mxxiudng zones that has been depleted. 

70. An apparatus for extracting geothermal energy from a subtenranean formation 
containing a source of geothennal energy, comprising: 
10 a zonal isolation assembly positioned within the subterranean formation, 

oorr^slng: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

one or mors perforated tubular members eadi indudirig radial passages 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each induding one or rrwre radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are fonned by a radial expansion process performed within the wellbore. 

71 A method of isolating a first subtenranean zone from a second subterranean 
zone indudirqi a source of grathermal energy in a weBbore, comprising: 
25 positioning one or more solid tubulars within the wellbore, the sdkJ tubulars 

travers^ the first subtsnanean zone; 

positioning one or more perfbrated tubulars each induclir^ one or more racfial 
passages within the wellbore, the perforated tubulars traversing the second 
subtBfranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the weHbore; 

fluldidy coupling the perfbrated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubulars; and . 

positioning one or more perforated tubular liners within the interior of one or 
more oF the perforated tubiilars; and 

radially expanding and plastically defonning the perforated tubular Dners within 
the interior of one or more of the perforated tubulars. 

72. A method of extracting geothermai energy from a subterranean geothmia) 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 . . positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the subterranean 
geothermai zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluldldy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluldidy isolaflng the subten^nean geothemnal zone from at teast one other 
subterranean zone within the wellbore; and 

fiuididy coupling at leasjt one of the perforated tubulars with the subterranean 
20 geothermai zone. 

73. A system for isolating a first subterranean zone from a second geothemnal 
subtenanean nne in a wellbore, comprising: 

means for positioning one or more solid tubiriars within tl^ wellbore, the solid 
tubulars traversing Hie first subterranean zone; 

nteans for portioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothennal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tidNiiars within the wellbore; 

mear)s for fluUidy coupling the perforated tubulars and the scM tubulars; and 
means for preventing the passage of fluids fnxn the first sut>terrBnean zone to 
the second geothtemnal subterrar^an zone within the wellbore^ external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extFacUng geothermal energy from a subterranean geott>ermal 
zone in a weilbore, at least a portion of the welibore induding a casing, comprising; 

5 means for positioning one or more sdldtubularsvvithin the 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tubulars traversing the 
siAterranean geothermal zone; 

means for radially expanding at least one of the solid tubidars and the 
1 b perforated tubutars within the wetlbore; 

means for fluidicly coupling the soUd tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothermal zone from at least one 
other subterranean zone within the weilbore; and 
15 means for fluldiciy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

rviore external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the soiid tutkular members; and 

a shoe coupled to the zonal Isolation assembly; 
25 wherein at least one of the . solid tubular members and the perforated tubular 

mmriders are formed by a racfial expansion process perfbntmi within the weHbore; and 

wherein the radial passage of at least one of the perforated tabuiar rrembers 
are cleaned by further radial expansiori of the perfbreted tubular manors wimin ttie 
weilbore. 

30 

76. A method cS isolating a first subterranean zone from a second subt^ranean 
zone in a weilbore, comprising: 

positioning one or more solid tubulars within the weHbore. the solid tubulars 
treversing the first subterranean zone; 
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positioning end or more perforated tubutars within the wellt)ore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially esq^nding at least one of ttie printiary solid tubulars and perforated 
tubulars within the wellbore; 

fluldicly coupling the perforated tubulars and the bxM tubulars; 
preventing the passage of fluids from the fbst subterranean zone to the second 
subtenahean zone wittiln the wellbore external to the solid tubulars and perforated 
tubulars; and 

deanirig materials from the radial passages of at least one of the perforated 
tubulars by ftjrther radial es^anslon of the perfbrated tubulars within the wellbore. 

77. A niethod of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

15 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubutars within the wellbore each including 
one or more radial passages, the perfbrated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubutars and the perforeted tubulars 
20 within the wellbore; 

fluidldy coupling the solid tubulans. with the casing; . 
fluididy coupling the perfbrated tutnjiars with the solid tubulars; 
fluidldy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fluididy coupling at least one of the perforate tubulars with, the produdng 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perfbrated tububrs; and 

deantng niateridls from the radSal passages of at least one of the perforated 
30 tutHJlars by further radial expansion of the. perforated tubulars within the wdlbore. 

78. A system for isoiating a first subterranean zone from a secorKi sulrterranean 
zone In a weHbore, comprishg: 
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means for positioning one or more solid tubulars within the wellbore, the solid 
« tubulars traversing the ftstsubten^nean zone; 

means for positioning one or nrK>re perforated tubulars within the wellt}ore each 
including one or more radial passages^ the perforated tuknjiars traversirig the second 
5 subterranean zone; 

means for radlaUy expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluUidy coupling the perforated tubulars and the solid tubulars; 
nraans for preventbig the passage of fluids from the first subterranean zone to 
10 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars wtthin the 
wellbors. 

15 

79. A system for e)dracting materials from a producing subterraneari zone in a 
wellbore. at least a portion cS the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning om or nr>ore perforated tubulars within the wellbore each 
20 including one or more radial passage, the perforated tubulars traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidiciy coupling the solid tubulars with the casing; 
25 means for fliddidy ooupGng the perforated tubulars wm\ the solid tubulars; 

means for fluididy isolating the producbig subterranean zone firom at least one 
other subterranean zone wHhin the wellbore; 

means for fluldlcly coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
30 means for dearmgnriaterials from the radial passages of at least om « 
tubulars by^fiirther radial expansion of the perforated tubulars within the wellbore. 
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